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DISSOLVE = 
processes 
200,000 gals. per 
mo. of rug backing 
compound for 
Consolidated Latex Co. “rere 


| ., |, minded need far betky, « old- 
Pa ‘teshionad milling and mixing equipment — 


handles complete processing operation in one 
space, at less cost,” 
Stellings, President. 


PAV 
Col HE TEETH 


THA AKE THE 
BIG \ 


The unique teeth of the patented Cowles impeller, coupled 
with efficient power transmission, produce these spectacular results. 


Cowles Dissolvers are applicable to a wide variety of materials 

for high speed mixing, ultimate dispersion, dissolving, emulsifying 
and deagglomerating in processing solid-liquid, liquid-liquid 

and gas-liquid materials. Production rates are up to 20 times faster 
than ordinary equipment. Viscosities in excess of 50,000 centipoises 
are easily handled. There is no surge or splash. You'll save an 
operator’s cleanup time...the self-cleaning impeller won’t clog. 


Cowles engineers will assist you in adapting the Cowles to your 
materials, processes and present equipment. They can help 
solve your processing problems economically. 


Se ee 


Let us prove it in your plant...at our risk - Write today for complete information and catalogue. 


MOREHOUSE-COWLES, INC. 


1150 San Fernando Road, Los Angeles, California 


Representatives in principal cities. Convenient lease and time payment plans. 
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EVERY TING! 


WITH , 


STABOND 


BY AMERICAN LATEX 
IN A NEW 


TWO COMPONENT 
EPOXY ADHESIVE 


Just mix equal lengths of the 
blue and yellow components to a 
natural green color. A thixo- 
tropic adhesive for utility bond- 
ing of most materials, proven 
to be a sure, dependable, thermal 
and vibration resistant compound. 


NO MEASURING + NO WEIGHING - NO WASTE 


EP110 EPOXY ADHESIVE: For easy and depend- 

able bonding of metals, glass, wood, ther- 

mosetting plastics, hard or vulcanized 

rubber. Contains a safety hardener system. 

e Adequate pot life at 70°F. to 80°F.— 
1 hour. 

@ Versatile curing cycles at room or ele- 
vated temperatures as follows: 


at SP eee 10 to 12 hrs. 


Wi din bance dua ees 30 to 40 min. 


STABOND Adhesives, Sealants and Coat- 
ings are manufactured to a wide range of 
government and aircraft specifications. 
CALL OR WRITE today! Your investiga- 
tion may uncover an entirely new dimen- 
sion in the use of STABOND materials. 


1 The Freedlander Research 
—— : and Development Center at 
Seacanrs | Hawthorne, California is 
cicideaiiidinliaaionsiiedl J available to research and/or 


provide exacting information 
for new STABOND applications. 


MERICAN L4T==x 


PRODUCTS CORPORATION 
sy 3341 W. EI Segundo Bivd., Hawthorne, Calif. 
3 ORegon 8-5021 « OSborne 6-0141 

A Division of The Dayton Rubber Company 
BRANCHES: SAN FRANCISCO, 42 GOUGH ST. 
SEATTLE, 2231 5th Ave. 
DALLAS, 1300 CRAMPTON ST. 
HOUSTON, 401 VELASCO 
OMAHA, 3304 N. 48TH ST. 
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how to make 
surfaces 


“REPEL” 


unwanted 
coatings A 


apply 


RELEASE- 
COTE 


the miracle 
RELEASING AGENT 


Avoid power-robbing, 
messy build-ups on surfaces 
exposed to coating splash 
by applying a thin film of 
RELEASE-COTE. 


FREE 
TRYOUT OFFER! 


A generous sample of 
RELEASE-COTE for you 
to test. (Note how operators 
like RELEASE -COTE’s 
gentle-ness to their hands). 


EX, Distributed by 

- ’ Rt 
(EO) POTDEVIN wacune co. 

297 North Street, Teterboro, N. J. 

World’s largest producer of coating machines. 
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In This Issue 


Polyvinyl Acetate Copolymers for Adhesives— 
By George T. Butts 
Though homopolymer emulsions are sufficient 
for most end-uses, copolymer formulations 
can enhance adhesion to materials previously 
considered difficull. 


Clamps Can Be Improvised 
Strips of inner tube solve a complicated ad- 
hesive assembly problem for a lighting fixture 
manufacturer 


An Investigation into the Nature of Tack— 
By Carl A. Dahlquist 


Defining and measuring tack are complicated 
by the fact that this property is dependent on 
the testing method used 


Mohair-Plastic-Metal Bonding 
Use of a single adhesive on the production 
line speeds output and makes possible an 
improved design for do-it-yourself painting 
aids 


Adhesives on Display 
An exclusive interview with the executive of 
a large New York display manufacturer points 
up the extent to which adhesives are being 
used in this booming field 


Eliminate Solvent Hazards— 
By Samuel Moskowitz 
Part of this article outlines possible inhala- 
tion hazards and details steps that can be 
taken to eliminate them 


ao 


25 


32 


35 


About the Cover Design 


This month's cover is our staff artist's rendition of the schedule board 
posted in the editorial offices of ADHESIVES AGE. The topics noted 
are covered in our current issue and are indicative of the wide range 
of interests involved in the adhesives industry. 


in whole or in part without the express permission of the publisher. 


Reet y es 


PALMERTON PUBLISHING CO., INC. 


The opinions expressed by authors and contributors to ADHESIVES AGE are not necessarily 
those of the editors or publisher. Articles appearing in ADHESIVES AGE may not be reproduced 
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Substituting Sealing Tape for Screws 
The installation of curtain wall panels is 
facilitated by using synthetic rubber tape in- 
stead of mechanical fasteners 39 


Epoxies on the Production Line 
Cooperation between an adhesives technician 
and a research engineer improve a motorboat 
manufacturer's production-line use of adhe- 


sives 40 
Adhesive-Mounting a Cultured Pearl 


The use of adhesives makes it possible to 
affix pearls in a setting of the customer's 
choice while she waits 42 


Overgrading— 
By E. Patrick McGuire 
Unnecessary duplication of adhesive grades 
and types crowds production facilities and 
cuts into manufacturers’ profits 43 


Coming Next Month 


Eliminate Solvent Hazards—Part 2 
The concluding portion of this article deals 
with methods of ensuring against dangers of 
dermatitis and fire 


Adhesive Bonding of Metals 
Recent developments in heat resistance of 
adhesives have brought about increased in- 
dustrial acceptance of adhesive joining of 
metals 


Silicas in Adhesives 
A detailed study of the value of fine-sized 
silicas in increasing the strength of repre- 
sentative adhesive formulations 


DEPARTMENTS 
Book Reviews 64Names in the News 56 
Capitol Clues 14New Adhesives 10 
Classified Advertisements 65New Equipment 62 
Coming Events 52News of the Industry 46 
Consultant’s Corner 8Noted in Passing 66 
Editorial 7On the Continent 18 
Patent Review 60 


Indexed in Industrial Arts Index and Engineering Index. 
© Palmerton Publishing Co., Inc., 1959 


10,600 Copies of This Issue Pri 


ADHESIVES AGE is published monthly by the Palmerton Publishing Co., Inc. Printing 

Office, Bristol; Conn. Editorial and Advertising Office at 101 West 31s? Street, New 

York 1, N.Y. Subscription in the United States, $5.00 a year; Canada, $5.50; 
Foreign $6.00; Single Copy, 50¢. October, 1959. Volume 2, Number 10. 


BECAUSE OF 


| WIDE GRAM RANGE @ 


One of these seven grades 


should do your job 
GREEN STRIPE......... 196-220 grams 
ORANGE STRIPE........ 171-195 grams 
ORANGE STRIPE........ 146-170 grams 
a 121-145 grams 
eee 101-120 grams 
ff ee 81-100 grams 


| HIGHER Viscosity 
Compared to other types of animal 
glue of equal gel test 


CONSISTENT QUALITY@) 


Thanks to volume production 
under constant. technical control 


ASSURED supply @ 


Darling’s location in Chicago, the 
heart of the meat industry, pro- 
vides a steady supply of raw 
material 


| BASIC Low cost @ 


From a rapid, efficient manufac- 
turing process and a relatively 
inexpensive raw material 


NOW AVAILABLE!—<a new, light 

color, extra quality glue, testing 

60-70 and 80-90 grams— 
DARLING'S GOLD STRIPE 


For samples, technical information, 
prices—write or call YArds 7- 3000. 


DARLING & COMPANY 


GLUE DIVISION ~ 


1 South Ashland A) 
Chicago 9, Illinois - 
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FOR ALL METALS AND ALL PLASTICS 


Speed production bonding with this 


TECHNICAL DATA ON 


Bond», M620 


A thixotropic, heat-curing (300°F or higher), 
100%-reactive, one-part (“‘no-mix”’), solvent- 
free formulated epoxy adhesive designed 
for bonding metals and rigid plastics as well 
as other rigid materials to themselves and 
to each other. 


APPLICATION 


BONDMASTER M620 is soft and buttery, 
making it extremely easy to spread smoothly 
and evenly right from the container in 
which you receive it. Once applied, it main- 
tains its form and DOES NOT FLOW during 
the curing cycle. Excellent for “poor fit’’ 
and similar void-filling applications as well 
as where dripping or running of adhesive 
cannot be tolerated. 


BOND CHARACTERISTICS 


Fully-cured bonds exhibit minimal shrink- 
age, are electrical insulators, and provide 
excellent resistance to weather, galvanic 
action, and most chemicals, acids, and 
alkalies. 


ALL METALS—ALMOST ALL PLASTICS 


Current production usage of this formula- 
tion includes bonding: “Teflon” to steel, 
aluminum and other metals; phenolic to 
aluminum; diamonds to graphite; ceramic 
to steel; glass to brass; Alnico to aluminum 
and cast iron; carbide to steel; ““Mycalex’’ 
to itself; aluminum to itself, to copper, steel, 
zine die cast, magnesium, etc.; reinforced 
polyester fiberglas to itself and to various 
metals; stainless steel to bronze; rigid plas- 
tics to themselves and to various metals. 


RA 


RUBBER & ASBESTOS 


CORPORATION 


247 BELLEVILLE AVENUE 
BLOOMFIELD, NEW JERSEY 


ye 
go cal 


“Teflon” to steel . . . Alnice to zinc die cast . 
rigid plastic to copper ... ceramic... 


I the materials you work with can 
be heat-cured in the 300°F range (or 
higher), here’s an unusual develop- 
ment in 100%-solids epoxy adhesives— 
BONDMASTER M620 —a unique 
1-part paste that can: 


e give you high shear strength bonds 
between all metals and just about 
any plastics 


e eliminate costly post-finishing 
(this paste won’t flow or drip dur- 
ing cure!) 

e@ permit the use of relatively un- 
skilled labor on critical metal and 
plastics bonding jobs 


e eliminate time-consuming weigh- 
ing and mixing of separate com- 
ponents 


—at a fraction of the cost-per-pound 
normally applying to 100%-reactive, 


1-part “no-mix” 


i | 


paste epoxy 


outs pede 


fe PR 


€ 


ny 
s 
, 


» ~~ 


FS deed — 1 gy 41-2 peed 
inless ... 


cast iron ... magnesium... 


heat-curing formulated epoxy adhe- 
sives. 


NO MIXING 


You can use this versatile formula- 
tion right from the can, just as you 
receive it. It not only spreads as easily 
as a heavy cold cream, but it’s thixo- 
tropic, too... won’t flow or drip during 
the cure, won’t sag in any position. 


MULTI-PURPOSE USE 


Because BONDMASTER M620 of- 
fers outstanding speed and savings in 
the mass production bonding of a wide 
range of similar and dissimilar mate- 
rials (see list in column on left), it is 
supplanting silver solder in some of 
the leading metalworking plants in 
America. 

Write for Technical Data Sheet. (We 
will be glad to send a free evaluation 
sample as well if you will describe your 
bonding problem in detail.) 
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A/A= Catalytic Agent 


Write we would not suggest that ADHEsIVEs AGE is wholly responsible for 
the great upsurge in the adhesives market, we begin to have the undocumented 
impression that this publication is contributing to heightened activity in no 
small measure. Following the publication of our article “Adhesives in the 
Cosmetic Industry,” for example, we learned of a number of companies who 
began an investigation of this market. Comments seemed to run in one general 
direction: “We are amazed that the cosmetics industry apparently consumes 
many, many pounds of adhesives a year . . . this is a whole new market!” 

We have seen and heard other “unverified” evidences of the effect which 
this publication is having in the creation of new attitudes. Staff members in 
attendance at various gatherings about the country report that ADHESIVES AGE 
is frequently cited as a source for technical and market information. Our own 
Readers’ Service Department reports ever-increasing requests for information, 
for reprints and for other data. 

Above and beyond the initial distribution each article receives in 
ADHESIVES AGE, almost every editorial feature is reprinted (by request) with 
the end result that thousands of additional copies are circulated. Of course, 
we are enormously pleased by all this and we hope that we will be able to 
continue to offer comprehensive coverage of the industry. 

It is in the area of marketing that we are particularly pleased with what 
this publication has been able to accomplish. One of the major tasks we set 
for ourselves in founding this journal was the opening of new markets. We 
believe that in the past year we have touched upon areas which have never 
been fully explored. 

In essence, we like to feel that ADHESIVES AGE has become a catalytic 
agent for the entire adhesives industry prompting new approaches, new areas 
for investigation. All of this, naturally enough, places a continuing and grow- 
ing obligation upon us. We mean to carry out this obligation with an in- 
creasing number of varied and pertinent editorial features. We hope to 
continue to grow with the industry we serve. 
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PROBLEM? 


Dl's wie expen dnd eo 
of research in the ‘fastening’ 


For any type of | Question: A two-headed problem is confronting us al 
adhesive, call DURAL on a special fabric item. Cementing two pieces of 


fabric with a non-staining flexible bond is the first 
fest — for lower cout problem and the simplest. This can be a contact (one 
and prompt delivery. surface only) or thermal set. They must withstand pr 
commercial laundering, dry cleaning and ironing. It TI 
D ae is a household item and there is no strain on the bond. 
wo te Se The most difficult part is that these fabrics may ru 
COMPANY, INC. — . have to be separated eer by solvent or other means 
103 West Pierce Street @ Milwaukee 4, Wis. that would not damage or discolor vat-dyed materials. cc 
The material might be cotton, wool or synthetic. pe 
The ideal result would be no stain left by the ag 
cement or at least one that could be removed by a pe 
solvent. Your suggestions as to the proper adhesives, 
solvents and possible sources will be a great help oO 
to us. 
Po : 
| ee Se PRO | Answer: If it were possible to insure that dry- 
¥ cleaning would always be carried out with hydro- Ww 
& carbons such as Stoddard Solvent rather than with w 
. % chlorinated hydrocarbons, then a nitrile rubber such n 
New Mystik Brand | as Hycar 1571, cured with sodium aluminate, might st 
Super Flextron Tape No. 6497 | be applicable. The separation could then be accom- st 
* nm: . plished with ethylene dichloride or methane. V 
Has Bi-Directional Strength | Since you probably cannot control the dry-clean- 0 


An unique packaging tape. Super strength 
bi-directional filaments are an integral part of 
the product—providing equal strength in 
both directions. The tape is water and mois- 
ture proof. Excellent quick stick properties 


ing solvent, however, you should try bonding with 
an acrylate ester resin emulsion such as Rhoplex 
B-15, possibly fortifying it with some urea-formalde- 
hyde resin such as Rhonite R-1 (Rohm and Haas). 


and it stays stuck. F The acrylate resin is resistant to dry cleaning and f 
pale ad ooo wt henna pas ae moderately resistant to laundering, yet easily softened ; 
e j ‘ S— sez : 
heavy-content packages for shipment — hold- by acetone or methyl ethyl ketone. But the acrylate ‘ 
ing loose parts in place for assembly of refrig- is thermoplastic, and the bond may become inade- \ 
erators and stoves— heavy banding on corru- quate at ironing temperatures. Consequently the urea- 
gated, fiberboard and wooden cartons— formaldehyde resin is suggested to improve heat- t 
strapping tubes, rods and lumber— banding resistance and leunderabilit c 
groups of cartons on pallets. Frequently re- y- — , . ‘ 
places steel strapping. To the extent that the urea resin is used, it will 
(Conforms to Government Specifications make subsequent separation with ketones more diffi- 


cult. Ketones are permissible on cotton, wool and 
most synthetics, but not on cellulose acetate rayon. 
Q-113 


PPP-T-97-Type 11) 

Write for full information on Mystik Super 
Flextron No. 6497 and other Mystik brand 
packaging tapes. 


Mystik Adhesive Products, Inc. 
2635 N. Kildare Ave., 
Chicago 37, Illinois 


Dr. Skeist is associated with Skeist & Schwarz 
Laboratories, Inc., 89 Lincoln Park, Newark 2, 
N.J. He is the author of the recently published 
book, “Epoxy Resins.” 
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CONSULTANT’S CORNER 


Readers who would like to contribute their own 
experience with problems similar to those dis- 
cussed in Dr. Skeist’s column are invited to 
write to ADHESIVES AGE, JO] West 31st 
Street, New York 1, New York. Please refer to 
the code number given at the end of each 
question and answer group. 


Question: Our company manufactures musical 
instruments. We contemplate making our drum heads 
from Mylar cemented to an aluminum hoop. The 
bond must be able to withstand the pressure re- 
quired to tune the drums. Can you recommend an 
adhesive? 


Answer: Many adhesives manufacturers have 
products for bonding polyester film to aluminum. 
These may be of three types: 

(1) A cement based on nitrile type synthetic 
rubber compounded with phenolic resin. 

(2) A_ high-impact-strength epoxy formulation, 
comprising liquid epoxy resin, powdered filler, and 
polyamide or aliphatic-modified polyamine curing 
agent. These adhesives are supplied in two com- 
ponents which are mixed just before using. 

(3) A polyester dope, based on resin supplied by 
one of the manufacturers of polyester film. 

Q-119 


Question: We are developing a product line in 
which a sheet of decorated vinyl is pasted onto a 
wood surface. Several adhesives outfits have sub- 
mitted samples that work pretty well as far as 
sticking is concerned, but after a while the vinyl 
starts to shrink and pull in, and the piece is ruined. 
Where can we get an adhesive that will not do this, 
or how can we mix one ourselves? 


Answer: Your trouble may originate in the film 
rather than the adhesive. Vinyl chloride resins are 
formulated with plasticizers to make them flexible 
and workable. Most plasticizers are monomeric, 
which means that they are rather small molecules 
that migrate easily from the vinyl film to any adjacent 
layer in which they will be compatible. If the ad- 
hesive is suitable for bonding vinyl, it is perforce a 
composition in which the film plasticizer will be 
compatible. Dioctyl phthalate (DOP), the most 
widely used vinyl plasticizer, is monomeric and 
notorious for its tendency to migrate. 

To avoid plasticizer migration, you must use film 
compounded with polymeric plasticizers. These are 
large molecules containing many repeat units, each 
of which is the size of a monomeric plasticizer. Be- 
cause of their length, they tend to remain trapped 
in the vinyl film even when it is in contact with an 
adhesive which tries to lure them away. They are 
somewhat higher priced than the monomeric plasti- 
cizers, so you must expect to pay somewhat more 
for your vinyl film. 

Q-121 
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nozzles, cartridges 
guns and mixers 


Patent No. 2,838,210 


Write for Complete Catalogue 


SEMCO SALES & SERVICE, INC. 
3141 W. Century Bivd., Inglewood, Calif. - ORegon 8:2897 
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new adhesives 


y 


AND ADHESIVE PRODUCTS 


Silicone Rubber Bondant 


Designed for bonding RTV 
(room-temperature-vulcanizing) | sili- 
cone rubber to metal, Adhesive EX- 
B579-1 is said to produce rubber- 
tearing bonds which have excellent 
environmental resistance to broad 
temperature conditions. This one- 
part, one-coat adhesive does not 
stain, states the manufacturer. Bonds 
are obtainable with a wide variety 
of RTV silicone rubbers to steel, alu- 
minum, brass, copper and other met- 
als as well as glass, porous ceramics, 
cured epoxies, phenolics and other 
resins, synthetic fabrics and treated 
teflon. The adhesive is said to be 
suited to the processing and perform- 
ances standards of the electronics in- 
dustry where RTV silicones are used 
for potting and insulating connectors 
and other components. Additional 
applications include aircraft gasket- 
ing and sealing. Hughson Chemical 
Co. P-181 


Polystyrene Bondant 


Polystyrene can be joined to poly- 
styrene with Logo Adhesive R-703, 
a fast acting solvent-type bondant. 
Features of the material include both 
resistance to high humidity and 
frosting in the tray. The material is 
balanced to allow the plastic to lay 
down smoothly with a minimum of 
roughness, burring and blushing near 
the glued section. Its almost instan- 
taneous set eliminates the need for 
fixtures or clamping devices except 
on very large and/or badly warped 
parts. Logo Division, Bee Chemical 
Co. P-182 


Cellophane Tape 


Extremely thin, Permacel 44 Clear 
Cellophane Tape is said to have high 
tensile strength and excellent edge 
tear resistance. The pressure-sensitive 
product is specially formulated for 
excellent adhesion to a variety of 
surfaces and good unwind character- 
istics. The backing is resistant to 
grease, oil and solvents. Permacel 44 
is available in 1296-inch and 2592- 
inch lengths and a variety of widths. 
Permacel. P-183 


Liquid Steel 


A combination of atomized steel 
and bonding resins in a heavy body 
liquid form, Liquid Steel can be ap- 


plied as it comes out of the tube. It 
is said to adhere permanently to all 
metals and to bond securely to con- 
crete, fiberglass, wood and many 
types of wood laminates. After it 
has dried, it can be cut, filed, sanded 
or machined. It is non-rusting and is 
a non-conductor of electricity. The 
product dries to a very dark gray, 
but bronze, brass, copper, silver or 
aluminum effects can be obtained 
after it hardens by rubbing or burn- 
ishing the surface with a piece of 
the metal to be reproduced. It may 
also be painted over with enamels or 
lacquers. Woodhill Chemical Co. 
P-184 


PVA Emulsion 


Said to have excellent mechanical 
stability, good blocking resistance, 
freeze-thaw stability, and to be high- 
ly stable in dilution. Gelva TS-85 is 
a fine-particle polyvinyl acetate 
homo-polymer emulsion. It has an 
average particle size of 0.2-0.3 mi- 
crons and an emulsion viscosity of 
1400-1700 cps. at 55 per cent solids. 
Films are flexible at room tempera- 
ture without the addition of plasti- 
cizer. Suggested uses include adhe- 
sives, paper coatings, textile finishes 
and surface coatings. Shawinigan 
Resins Corp. P-185 


Vinyl-to-Metal Adhesive 


Used as a thermosetting adhesive 
for laminating vinyl films and sheet- 
ing to such metals as steel and alu- 
minum, C 680 is a compound which 
can also be employed as a thermoset- 
ting primer for plastisol coatings on 
steel and aluminum. A solvent-type 
coating, it can be applied by spray, 
knife or roller coater. It is resistant 
to acids, alkalies and plasticizer mi- 
gration. After a coating is applied, 
the metal is passed through a suit- 
able oven in which the solvent is 
evaporated and the coated metal 
maintained at 400°F. for two to 
three minutes. While at this temper- 
ature, the vinyl which is at room 
temperature is combined by passing 
it through suitable nip rolls with the 
hot adhesive coated metal. The com- 
bined sheet is immediately passed 
through a cold water bath to prevent 
blistering. Gordon-Lacey Chemical 
Products Co., Inc. P-186 


Flooring Material 


Fast-setting, Emeri-Epox combines 
graded emery aggregate and epoxy 
resin. It has no toxic fumes, and 
skin contact causes no ill effects, 
states the manufacturer. This floor 
surfacing and patching material can 
be used to top floors of concrete, 
wood, tile, brick, stone or metal. Wa- 
terproof, it is unharmed by freezing 
temperatures and is resistant to abra- 
sion and chemicals. Available in gray, 
red and green, it will bond to any 
clean surface without the use of a 
primer or bond coat. Walter Maguire 
Co., Inc. P-187 


A water dispersed, aliphatic resin 
base material, Titebond Glue is ready 
to use and has a pH of 5.0, plus or 
minus 0.2. It has a freezing point of 
30°F., a gel point above 144°F., 
and a working range of 50° to 
100°F. According to the manufac- 
turer, the glue, cream in color, will 
not craze with time under dry con- 
ditions, nor does it absorb nearly 
as much moisture in a wet atmos- 
phere as does glue made with a high 
grade hot animal glue. The manu- 
facturer claims that the glue’s fine 
heat resistance and cold flow resist- 
ance makes better joints than many 
polyvinyl acetate glues. Since it is 
ready to use there is no mixing or 
heating or change in the glue due to 
heating and evaporation, the com- 
pany states. Franklin Glue Co. 

P-188 
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ERMACE [ —a complete line 
trom pints to 55 


ADHESIVES gallon drums 


Permacet New Brunswick, N. J. TAPES « ELECTRICAL INSULATING MATERIALS « ADHESIVES 
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Adhesive Sheeting 


Armorline is an adhesive rubber 
sheeting which can be applied to 
metal, concrete, wood and other ma- 
terials almost as easily as cold patch 
to an inner tube. A thin gauge of 


tacky rubber is bonded to the bot- 
tom side of the material which is 
protected by a piece of removable 
Holland cloth. The abrasion-resistant 
material is designed for do-it-yourself 
covering of chutes and launders, or 
patching conveyor belt surfaces. The 
material is made from a rubber com- 
pound that is said to outwear steel of 
the same thickness. It is available in 
rolls 50 to 75 feet long, depending on 
the gauge of the material, and 48 
inches wide. Gauges are 116, 4% and 
% inch thick: when a _ thickness 
above % inch is needed, the sheet- 
ing can be applied ply by ply to 
build up the required gauge. B. F. 
Goodrich Co. P-189 


Vinyl Cements 


Fast softening and fusing action 
between flexible and rigid vinyls, or 
vinyls and acrylics, is said to be 
available with two new vinyl plastic 
cements. Designated as VC-1 and 
VC-2, the cements are water white 
formulations. VC-1 is free flowing to 
make it particularly suitable for soak 
method application by felt pad con- 
tact in shallow pans. VC-2 is heavier 
bodied for simple brush use in join- 
ing flexible vinyls, including those of 
irregular shape. Schwartz Chemical 
Co., Inc. P-190 


Nylon Strip Adhesive 


Oriented nylon strip can be bonded 
to neoprene with Reevestrip Adhe- 
sive. It is also suitable for bonding 
nylon strip to nylon strip. Reeves 
Brothers, Inc. P-191 


Tile Adhesive 


Basically, TEC Cement-Set is a 
blend of Portland cement, fine sand 
and chemicals. It is available in two 
colors. The gray variety is designed 
primarily for use with vitreous ceil- 
ing and floor tiles; it has a short open 
time. The white Cement-Set has two 
to three times as much open time 
and is primarily used with wall tiles 
where more adjustment time is de- 
sirable. The product has no odor, 
will not burn, is non-staining, and is 
easily cleaned from tools, hands and 
the surface of the tile. Initial set 
takes place in from two to eight 
hours. Cement-Set is supplied as a 
powder and mixed with ordinary tap 
water for use. Its companion product 
is TEC Sno-Brite Dry-Tile Grout, 
also supplied in powder form. Tech- 
nical Adhesives, Inc. P-192 


Heat Transfer Cement 


An inorganic cement with highly 
efficient heat transfer characteristics, 
Thermon is supplied in ready-to-use 
paste form for application over 
either conventional steam traced or 
electrical resistance systems. When 
cured to a cement-like hardness, it 
bonds itself to the coils and equip- 
ment. Features include excellent me- 
chanical and thermal shock resist- 
ance; linear shrinkage is less than 
one per cent. The product is avail- 
able in two grades: Standard Ther- 
mon can be used in both heating and 
cooling operations, or in applications 
requiring alternate heating and cool- 
ing; Thermon T-3 has a much finer 
granular structure and contains a 
retardant which lengthens its setting 
time so that a fairly large surface can 
be covered in one application. Ther- 
mon Mfg. Co. P-193 


Elastomer Seal 


Used in seal and liner applications, 
Fluorel elastomer is designed for 
use at 400°F., and chemically re- 
sists such fluids as diester, silicate 
ester, and petroleum based lubricants 
and hydraulic fluids. A highly fluo- 
rinated synthetic elastomer, it is not 
combustible due to high fluorine 
content. Results of test made by 
the manufacturer indicate that ma- 
terial undergoes no change in physi- 
cal properties following one year of 
outdoor exposure in industrial at- 
mosphere. It also does not crack 
after 200 hours of exposure to ozone 
at 150 ppm by the bent-loop method. 
The material is available in 1, 5 and 
10 pound units. Minnesota Mining 
& Mfg. Co. P-194 


All-Purpose Cement 


Flexible curing-type bonds on 
leather or all types of composition 
soles, as well as leather or fabric 
uppers, can be produced with Be Be 
Weld, an all-purpose weather-resist- 


if 


ant cement. It flows easily at from 
0° to 110°F., and soles can be at- 
tached without a press from one 
half hour to three hours after ce- 
menting. No reactivation is neces- 
sary. United Shoe Machinery Corp. 

P-195 


Epoxy Resin System 


Development of an epoxy resin 
system to laminate safety panels 
directly to the face of television pic- 
ture tubes is expected to provide in- 
creased flexibility in television set 
and tube design. The laminated tubes 
also provide the viewer with high 
safety protection and sharper image 
on the screen. The laminate material 
is a fast setting, pale liquid epoxy, 
and it is reported that the laminated 
assemblies withstood rugged heat and 
impact tests. Dow Chemical Co. 

P-196 


Aluminum Cement 


Metalset A-4 is an epoxy resin 
aluminum cement sold in self-meter- 
ing tubes. A working supply of the 
cement is formulated by mixing 
equal amounts from the tubes “A” 
and “B” supplied. The epoxy com- 
pound can be used to smooth, fill or 
bond metal surfaces, or to fill seams, 
cracks or holes in wood and metals. 
Smooth-On Mfg. Co. P-197 


Flooring Adhesive 


Amtico Care-Free On-and-Below 
Grade Adhesive is designed for the 
installation of vinyl flooring over 
concrete on or below grade. No spe- 
cial floor preparation or underlay is 
needed. American Biltrite Rubber Co. 

P-198 
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New Staley Discovery & | 


Yes—you can always depend on Stadex Dextrins 
for the same fine results every time. From bag to 
bag, carload to carload, Stadex Dextrins give you a 
new high degree of uniformity never before possible 
in a dextrin. 

Thanks to Staley’s patented new ‘“‘fluidizer” 
process that eliminates dextrinization variables, 
Stadex Dextrins give better adhesion . . . possess 
unsurpassed quality and dependability. And most 
important, Stadex Dextrins are “cleaner” . . . with 
new, lighter color and no overcooked particles. 

Available in a wide range of viscosities in whites, 
canaries and British Gums, Stadex Dextrins are 
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Giant pressure chamber, 
3 stories tall, transforms 
dry starch into flying 
missiles ... bombards 
each particle with an 
even distribution of 
heat to produce new 


Stadex. 


DEXTRINS 


OF UNSURPASSED 


UNIFORMITY 
a 


GREATER 


DEPENDABILITY 
* 


MINIMUM 
COLOR 


tailor-made to meet your most exacting require- 
ments. Why not investigate the definite advantages 
Stadex Dextrins can bring to your operation. For 
further information, see your Staley Representa- 
tative or write: 


(cx) A. E. STALEY MFG. CO., DECATUR, ILL. 
Branch Offices: Atlanta + Boston - Chicago ~- Cleveland + Kansas City 
‘® New York + Philadelphia + Sanfrancisco ~- St Lows 


Stadex. 


DEXTRINS 
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WHAT WILL 1960 BE LIKE? Economists in government and in industry are 
taking first looks these days, to help with budgeting and in sales planning. 
They see a record year for business coming up in 1960. Ina nutshell, it will 
be a year of above-average growth, an extension of today's solid upturn. In 
the coming year, there'll be less of the usual headaches that go with a brisk 
boom. Price stability, for example, will be a prime characteristic of 1960. 


Main strength will come from the economy's private sectors. 
Government outlays will go up only slightly. But spending 
by business for inventories and new plant construction will 
rise substantially. At the same time, consumer expenditures 
will keep expanding at a rapid clip. Durables sales will be 
making big gains. Nondurables will keep on rising steadily. 


Here's what the basic indicators will look like in 1960: 

eGross National Product will rise 5-6%, to about $515 billion. 
eIndustrial output will go up 4-5%. It's rising 14% this year. 
eEmployment will rise more than the normal gain of 800,000 

in the labor force. It could top 69 million some months. 
eUnemployment probably will.drop below the 3 million level. 
eCorporate profits will exceed 1959's $52 billion by 10%. 

eWage hikes may match the 10¢-an-hour pattern for this year. 
ePersonal income will rise 5% to $400 billion. Since prices 
will rise only 1%, this means a solid gain in buying power. 


FEAR OF INFLATION. SEEMS TO BE ABATING these days. Officials still 
warn the U.S. to hold the wage-price line. But businessmen and investors 
seem less pesSimistic. They are impressed by expert forecasts that prices 
will only rise 1% or so in the next year—less than half the rate of recent 
years. This helps to explain some of the stock market's recent lapses. 


AUTO SALES WILL TOP 7% MILLION IN 1960—a new record. Volume will 
be boosted by rising confidence, rising incomes, and the new small models. 
And good auto business will help assure a good year for business generally. 
For domestic manufacturers, alone, 1960 will be the second best year. The 
foreign makes will grab 600,000 sales, up from little in '55, peak to date. 


RETAIL SALES WILL SET RECORDS THIS FALL—despite the impact of the 
steel strike. Economists base this forecast on the fact that consumers will 
have 5-6% more to spend than during the same period of last year; further, 
surveys show that they are in a buying mood. Volume this Fall may be up 8% 
over Fall '58, continuing the year's trend. Durables will be very strong. 


Here's the sales pattern likely during the rest of 1959: 
eAutos will rise about 20% over a year ago. The new, smaller 
cars will help to get the new model year off to a big start. 
eAppliances and TV will see the Summer pick-up continue at a 
level 10% or 12% over last year. Radios will do well, too. 
eApparel will show good gains. Women's and children's lines 
should top 1958 by 10%. Men's clothing may benefit from the 
new medium-weight lines. Textile mills see good business. 
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Schenectady Resins 
increase tack, help 
pressure-sensilive 
adhesives stay “put” 


Schenectady pure terpene resins provide out- 
standing tack and excellent adhesion for pressure- 
sensitive adhesives used on surgical, electrical and 
masking tapes. Completely compatible with SBR, 
natural, reclaimed and butyl rubbers, these heat 
softening resins have excellent acid, alkali and 
oxygen resistance and extremely light color. 


Not only do they keep pressure-sensitive tapes in 
place longer but they resist discoloration due to 
ultra-violet light — an important factor for tapes 
used on modern appliances. 


Schenectady manufactures the most complete 
line of resins for adhesives in the industry. Phe- 
nolics, modified-phenolics, terpenes and terpene 
phenols all are available and in commercial use. 
Whatever your adhesive resin requirement, your 
Schenectady technical representative is ready to 
help. Why not call him today or write Schenec- 
tady Varnish Company, Inc., Dept. 92-1, Schenec- 
tady 1, N. Y. 


au 
SHOE SOLE ADHESIVES containing Sche- 
nectady phenolic resins have excellent co- 
hesion and adhesion. Tack-free at room 
temperature toward other materials, they 
simplify handling, speed production. 


INDUSTRIAL ADHESIVES made with Sche- 
nectady modified phenolic resins have 
good heat resistance, excellent tack and 
may be activated at low temperatures. 


Synthetic Resins and Varnishes for Industry 


- SCHENECTADY 
VARNISH CO., INC. 


SCHENECTADY, N. Y. 


In Canada: In Mexico: 
Schenectady Varnish Canada, Ltd. Cemtety y “oe de 
exico, S. A. 
309 Comstock Road M. Antonio Casa No. 28 ler 
Toronto, Ontario Mexico 4, D. F. 
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capitol cues (con't) 


THE NATION'S SUPERHIGHWAY PROGRAM WILL SHRINK SOME 15-20% as a result 
of Congress' refusal to vote all of the extra gasoline taxes the President 
wanted. Spending depends on the taxes collected. It would have taken all 
of the 1%¢ a gallon boost Ike wanted to keep work going at today's rate. 
With Congress unwilling to go above 1¢, some states already have cut work. 


A DROP IN HOUSING STARTS WILL GET STARTED SOON, probably in the Fall. 
Principal reason is a tightening in mortgage money. In past months, interest 
rates on mortgages have gone up \% to % of a percentage point in some areas. 
More and more mortgages are being closed at over 6% in the West and Southwest. 
Advance loan commitments, made when money was easier, have kept activity high 
through the Summer. But a decline of 5% to 10% during fourth quarter is nearly 
certain now. The really big impact, though, will be felt next Spring. 


PRODUCTIVITY IN MANUFACTURING ISN'T RISING as rapidly these days as 
it did the past year. Calculations based on government data show that for 
all workers in manufacturing, the rise in output per man-hour in the second 
quarter was at an annual rate of 6.8%, compared with 7.4% for the past year. 


For production workers alone, the second quarter climb was 
3.6%, compared with 4.7% in the past year. A slower rate of 
rise is usual at this stage of a cycle. The big gains come 
usually when business is first recovering from a recession. 


SPECTACULAR GROWTH INDUSTRIES OF TODAY are spotlighted in a new study 
by the Department of Commerce. The findings should interest investors. The 
growth products or industries are defined as those expanding over 7%% a year. 


Here's a partial listing of the fastest-growing products: 
eFastest growers—those expanding 40% a year or more—include 
transistors, antibiotics, synthetic rubber, TV sets, vitamins, 
plastics, helicopters, polyethylene, and titanium sponge. 
eBetween 30% and 40% are air-freight, air conditioners, tape 
recorders, automatic coffee makers, carpets, dryers, and Argon. 
eFrom 20% to 30%, you'll find wines, tractors, jet fuel, air 
passenger travel, electric blankets, and nylon tire cord. 
eFrom 15% to 20%, there are diesel locomotives, paper cartons 
for milk, distilled spirits, frozen foods, and food mixers. 
eBetween 10% and 15%, the study lists freezers, civil aircraft, 
aluminum, plywood, beer, garden tractors, clocks, transparent 
film for packing, sulfa drugs, dishwashers, and aviation gas. 


MORE HELP ON SELLING TO THE U. S. GOVERNMENT is now being provided by 
the General Services Administration. The agency is preparing a master list of 
bidding opportunities. The items covered will be mainly supplies for civilian 
agencies for which GSA does most of the procuring. If you would like to get 
on GSA's mailing list, write for "Current Business Opportunities Releases," to 
GSA's Procurement and Business Services Division, GSA, Washington 25, D.C. 


The GSA also is preparing to give small businessmen a break 
on sales of surplus property by breaking up items to be sold 
into smaller lots. This will make it easier for small bidders 
to buy. To find out more, write for "Guide Information For 
Surplus Buyers," GSA Sales Division, Washington 25, D.C. 
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THIS MUCH 
BUYS ONE POUND 


Typical Properties 
YI I 

Pe ° re . ° ° sltiine Poi rarer s ‘ sof” 
In a day of increasing cost, Vinsol resin still remains con- Melting Point (ring and ball) 2c. 
stant in price—one of the few things that can still be bought Acid Number ... 
for five cents. Gasoline Insoluble 83% 
Here are the facts you'll want to know about Vinsol: Oxygen Absorption........... 0.25% 
e a high-melting thermoplastic. 
e saponifiable by alkali to form soaps. 
¢ reactive with aldehydes to form resins. Available in lump, flake, pulverized, and 


emulsion forms—as well as powdered sodium 

, ‘ ‘ae . soap—Vinsol is finding ever-increasing use 

e substantially insoluble in aliphatic hydrocarbons. ee . ane oe 
, ’ in industry. Further technical data is avail- 


e dark colored, friable. 


e compatible with a wide range of resins and plasticizers. able from Hercules. 
*In Carloads, f.o.b, Plant 


Pine Chemicals Division. Naval Stores Department 


( VINSOL HERCULES POWDER COMPANY 


ReoratTec 


900 Market Street, Wilmington 99, Delaware nve 
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@ Figures published by the English Board of Trade 
show that sales of plastic materials increased slowly 
in the first quarter of this year compared with last 
year. However, it looks as though production of 
thermoplastics has reached a new record level as 
stocks are recorded as having increased appreciably. 
Exports of all types of plastic materials during the 
first quarter of this year amounted to 32,800 tons, 
approximately 18 per cent more than last year. 


e@ Chemical Products Committee of the OEEC, 
which met in Paris recently, has predicted further 
expansion in the fields of plastics, petroleum chem- 
icals and dyestuffs for 1959 to 1960. Two more 
countries, Belgium and Denmark, began producing 
petroleum chemicals in 1958. Investment is expected 
to rise even more rapidly to more than $1,600 mil- 
lion by the end of 1961, when another country, 
Austria, will have set up a petroleum chemical in- 
dustry. 

Total carbon content of petroleum chemicals pro- 
duced in member countries rose from 630,000 tons 
in 1957 to 813,000 tons in 1958 and is expected to 
increase by more than 50 per cent to 1,225,000 tons 
in 1959. This growing level of production will re- 
quire five million tons of liquid or gaseous feedstock. 
Products in which output will be appreciably ex- 
panded include synthetic rubbers of various types, 
and plastic materials, consisting mainly of polyethyl- 
ene and polypropylene, ethylene oxide derivatives 
and solvents. The rate of expansion in the plastic 
materials industries was slightly lower in 1958 than 
previously, but in view of the large investments made, 
it seems likely that output will continue to expand. 


@ The United States government is increasing its 
effort to end the discrimination against United States 


exports, which is still practiced by many foreign 
countries that are no longer short of dollars. The 
practice of treating dollar goods less favorably than 
other goods, through special quotas and exchange 
controls, is a hangover from the days of the dollar 
shortage. Washington believes that equal trade treat- 
ment for dollar goods will give a real lift to United 
States exports and will help to cut the deficit in the 
balance of our payments. Administration officials 
also believe that it will reduce the growing pressure 
in Congress for higher tariffs and less foreign aid. 

The government will press for action on this 
issue at the annual meeting of the International 
Monetary Fund. The issue will be followed up at the 
conference with GATT (General Agreement on 
Trade and Tariffs), which will be held in Tokyo 
during October. 


@ A European proverb states that domestic busi- 
ness provides bread, whereas export business supplies 
butter on toast. For this reason, many European 
companies are anxious to maintain a check on their 
export efforts and to try to improve every phase of 
them. Recently, we had an opportunity to obtain 
some field reports covering the export efforts of the 
adhesives industry and they indicated that American 
companies do not put enough energy into efforts to 
increase export business. 

A leading American factory has entrusted a world- 
wide organization with its representation in various 
export markets. Inquiries directed to the respective 
representatives in Switzerland and other European 
countries produced either no results or very delayed 
reactions. Many inquiries were made for an Ameri- 
can adhesive as the result of the appearance of a 
feature article in one of the leading German trade 
papers. All of these inquiries were directed to the 
American headquarters because at this time, there 
was no German representative. We have been told 
that a number of German companies which were 
interested in this adhesive complained that it took a 
very long time before requests were answered. 

It seems that a number of American companies 
prefer to entrust their export business to American 
exporting companies or special organizations. In 
many instances, there have been complaints about 
the fact that the exporter, having very little interest 
in a particular product, does not do justice to the 
American product. Inquiries are not answered at 
all, answers are received late, or the answers do not 
contain all the requested information. In many cases, 
business possibilities are lost by the indifferent 
manner in which inquiries are handled. 

It might be a good idea for management in Ameri- 
can companies to investigate the handling of export 
inquiries. Although domestic business might be ex- 
cellent and produce enough revenue, it is also im- 
perative to go out and look and fight for the addtional 
export business which will represent, in any case, 
“butter on the toast” and in a small way will improve 
our trade deficit. 
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On the Continent 


@ At the Plastics Convention, held in London a few 
months ago, Dr. Kraft, who spoke for West Ger- 
many, pointed out that some work in the field of 
glass-reinforced plastics had been done as far back 
as 1930. Important developments were first made in 
the early part of this decade. Much of this progress 
was based on United States experience. In fact, a 
rather special situation existed in West Germany 
in that only two companies were operating in this 
sphere and their work was based on licenses granted 
by a United States firm. 

Polyester resins dominated and epoxides were 
used only when polyesters proved to be inadequate. 
Some melamine was used with glass fiber and silicone 
resins were utilized only in those special instances 
in which their very high cost was justified. In 1957, 
the West Germans produced about 3,000 tons of 
glass-reinforced plastics and are expected to produce 
5,000 tons in 1959. These figures are quite small 
when viewed against gross plastics output. 

Glass fiber was used in the various conventional 
forms and raw materials for the polyesters were also 
usual. Styrene was employed almost exclusively as 
the cross-linking agent. Dr. Kraft described some 
standard tests for non-flammability which seemed 
very stringent to some of the audience. 


@ Pipe-line fever has gripped West European in- 
dustrialists as they see oil products taking over more 
of Europe’s fuel market. The current arena for pipe- 
line builders is southern Germany. High fuel prices 
there have attracted four groups which are eager 
to build pipe-lines from the Mediterranean to 
Bavaria. Demand is not likely to support more than 
one pipe-line, so pipe-line promoters are jockeying 
for position. 


@ International Latex Corp. sees an expanding 
market for girdles in West Germany, where it has 
set up a new subsidiary with 100 workers. The 
company estimates that the average West German 
woman buys one girdle every two years, compared 
with the average American woman’s three girdles 
each year. International Latex expects to have 1,000 
workers making girdles there within four years. 


@ Exhibition mania is the topic of an editorial in 
Rubber Journal and International Plastics. The editor 
points out that the world has been riding on the crest 
of an exhibition wave, particularly since World War 
II. The number of prominent international exhibi- 
tions of all types or national fairs with an interna- 
tional flavor will top the four figure mark in 1959. 

In Britain alone, there were 99 large exhibitions 
of all types in 1950, and by 1956, this figure had 
risen at a steady rate to 176. By the end of this year, 
it is expected that the number will have topped the 
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250 mark. In Europe, exhibitions have been held or 
will be held this year at Cologne, Basle, Baghdad, 
Ghent, Innsbruck, Luxemburg, Milan, Munich, 
Stockholm and Vienna. This excludes the larger 
Brussels, Leipzig and Poznan fairs and the forth- 
coming International Fair of the Plastics Industry. 

Until the last of the British Industry Fairs, most 
international exhibitions had a general flavor. All of 
a country’s or district’s wares were housed under one 
roof. For some time now exhibitions have been be- 
coming specialized. Plastics, cars, boats, radio cabi- 
nets, furniture, model railways, toy, and many others 
have their own exhibits. Is it possible that in the 
future we may have to visit a steering-wheel exhibi- 
tion, a tire exhibition, an engine fair, an automobile 
upholstery show, and a windshield wiper exposition, 
in order to decide what we would best like in our 
new car? Perish the thought! 


® Gerwerkschaft Keramchemie of Siershahn/Wester- 
wald, Germany, has appointed a British representa- 
tive for the design, supply and erection of chemical 
and corrosion resisting plants and equipment. The 
new joint BTR/Keramchemie Service will provide 
designs and schemes for plant protection by a variety 
of means, such as linings of natural rubber, syn- 
thetic rubber, ebonite, PVC, polyethylene, PTFE; 
sprayed or brush coatings of PVC, Neoprene, Hy- 
palon, epoxy resins; rigid PVC sheet, pipe fittings 
and fabrications; PTFE hose and pipes, equipment 
fabricated from glass resin laminates, thermosetting 
resins (KERA) and thermoplastic material. A joint 
design office will be set up in London and the serv- 
ices of one of Keramchemie’s specialists will be 
available starting October 1, 1959. 


@ An amusing story which appears in the June issue 
of The Planter involves a Somali seaman with three 
wives, 16 children and no job, who was presented 
with a 16 pound ($6.00) income tax demand. He 
sent this letter to the National Union of Seamen, 
and it was quoted at the Union’s London conference: 

“On opening this epistle you will behold a deduc- 
tion of 16 pounds ($6.00) as income tax from a 
dejobbed and much bewifed and much childrenised 
man. Myself did contemplate culpable homicide 
when proceeding home with a heart and intestines 
filled with misery over this 16 pound income tax. 

“For Heaven’s sake, Sir, consider this catastrophe 
as falling on your own head and remind yourself 
when walking home that your servant has three 
wives and 16 voracious children. 

“Pity my horrible state as the reason given for 
my dejobment the incrimination was laziness. No, 
Sir, it were impossible that myself who has pitched 
16 infant children into this world can have a lazy 
atom in his mortal frame.” 
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Polyvinyl Acetate Copolymers 
For Adhesives 


By GEORGE T. BUTTS 
Supervisor, Adhesive Technical Service 
Colton Chemical Company 
A Division of Air Reduction Co., Inc. 
Cleveland 14, Ohio 


Specific adhesion to new materials now being used in 
packaging is obtained by altering the polymer chain 


Prryvinyt acetate homopolymer 
emulsions have been known and 
widely used by adhesive manufac- 
turers for many years. Emulsions are 
available which differ in such prop- 
erties as viscosity, emulsifying sys- 
tems and compounding behavior. 

The adhesive qualities of homo- 
polymer emulsions are sufficient for 
most end uses such as bonding paper, 
wood or cloth, but often it is neces- 
sary to compound with additional 
ingredients to obtain selective spe- 
cific adhesion. With the increasing 
variety of adherents, especially in the 
field of packaging, better results can 
often be achieved by formulating 
from a polyvinyl acetate copolymer 
which contains the units needed for 
special adhesion permanently incor- 
porated into the polymer chain. We 
believe the unique value of these 
copolymers make them of general 
interest to many sections of the in- 
dustry. 

Adhesive copolymer emulsions, 
where certain monomers are copoly- 
merized with vinyl acetate, show 
enhanced adhesion to many plastic 
materials previously considered diffi- 
cult to join. Further, the bond ef- 
fected is much more stable to aging 
or “crystallization” than com- 
pounded homopolymers. 

Prior to the copolymer entry, when 
a PVAc failed to adhere to a specifi- 
cally resistive material, the usual idea 
was to find a plasticizer or solvent 
which would alter either the poly- 
mer’s surface wetting ability or 
soften the substrate, providing so 
called “bite” at the bond surface. 


Difficulties were found in both in- 
stances due largely to the mobility 
of the added ingredients resulting in 
migration from the glue line and 
volatilization, leaving the work un- 
successfully bonded. In order to un- 
derstand why these differences exist 
it will be helpful to first discuss the 
generalized structure oi an emulsion. 

Polyvinyl acetate emulsions are 
manufactured as a system begin- 
ning initially from four component 
groups: (1) water as the containing 
phase, (2) water-immiscible mono- 
mer, mostly or entirely vinyl acetate, 
(3) emulsifying system and (4) 
catalyst system. End functionality 
changes as any one of these factors 
change. 


Two Points of View 


A product is usually viewed in two 
lights: from the points of view of the 
supplier and the consumer. This has 
also been the case with adhesive 
emulsions. While the compounder 
looks for functionality and specific 
adhesive performance properties, his 
supplier interprets the emulsion in 
terms of physical and chemical prop- 
erties and specifications. 

A detailed study of all of the meth- 
ods used by both sides in the evalu- 
ation work is beyond this article, but 
the following are the more common 
descriptions applicable. Classification 
by physical components would in- 
clude solids content, ash content, 
comonomer ratio, emulsifier type, 
particle size, residual monomer, pH. 
Classed by usage would be adhesion, 


viscosity, tack (short or long) grab 
time, compoundability (water solu- 
ble gums, solvents both water mis- 
cible and immiscible, dry extenders, 
ionic materials), hardness or flexibil- 
ity—including shock brittleness and 
blocking or heat seal temperature— 
water resistance, mechanical stabii- 
ity, freeze stability, toxicity, flam- 
mability and odor. Each of these is 
an extension of the four component 
groups. 

The catalyst system which initiates 
and maintains the polymer forma- 
tion does not concern the adhesive 
formulator at the time of his choos- 
ing between various emulsions, al- 
though this system is one of the 
primary determinants of molecular 
weight and is influential in producing 
side chains or cross-linking when 
desired. A formulator, however, will 
focus his attention on the emulsify- 
ing system and its inter-relationship 
to the polymerized vinyl acetate and 
comonomer or added plasticizer. 

Basically, the emulsifying system 
comprises from one-half of one per 
cent to three or four per cent of the 
total emulsion and consists of two 
main elements: the surfactant and 
the protective colloid. The surfactant 
initially reduces the interfacial ten- 
sion between monomer and water 
allowing an emulsion to form under 
agitation. A water-soluble protective 
colloid isolates and stabilizes the 
emulsion during polymerization and 
helps retain the finished properties 
for long storage periods. 

This system varies with each 
emulsion and the ratio of either com- 
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ponent or quantity used runs a wide 
range. Some emulsions are made 
with several surfactants and a blend 
of protective colloids, while others 
are made with almost no protective 
colloid at all. As trade practice, the 
surfactants employed are not named 
per se, but are described only in the 
broad designation of non-ionic, 
anionic and in some cases cationic. 

The protective colloid may be 
listed, and an emulsion may be de- 
scribed as “partially acetylated poly- 
vinyl alcohol based.” However, due 
to competitive interests, usually the 
functions are described and the name 
withheld with a description reading: 
cellulosic adhesive, cloudy, very 
stable, borax coagulated, etc. 

In addition to the mentioned prod- 
uct stability, the emulsifying group 
determines many other vital factors 
which the adhesive compounder 
recognizes as tack time, machining 
properties and viscosity stability. 
Generally speaking, the colloid sys- 
tem determines for the formulator 
what the limitations will be in his 
choice of compounding ingredients 
for such prime considerations as cost 
reduction and machining viscosity. 

Along with the polymer type, 
molecular weight and branching, the 
colloid system also influences the 
emulsion acceptance of plasticizers 
and solvents, both water miscible and 
immiscible. By its type and concen- 
tration, the emulsifying group in con- 
junction with the fusion characteris- 
tics of the emulisfied polymer, also 
will determine the water sensitivity 
of the dried film. 

For example, 


when partially 


Copolymer Emulsion Table I—Solvent Compounding Viscosity at 
100 Parts by Weight Emulsion: 25 Parts Solvent 


Emulsion MEK? 
Vinac WR-50 1470/2.44 
Flexbond 126 — 
Flexbond 100 — 
Flexbond 128 —- 
Flexbond B-165 990/2.62 
Flexbond 306 — 
Flexbond 855 — 
Flexbond 800 575/1.83 
Flexbond 803 1830/ 1.80 
Flexbond 802 1820/ 1.928 


C,H, CCl, 

3300/2.65 2000/2.63 
770/2.59 510/2.60 
472/2.24 228/2.14 
920/2.50 470/ 2.34 
3250/2.96 1840/2.69 
6900/ 3.22 1255/2.45 
2950/2.88 1280/2.73 
2450/2.24 1290/2.19 
o.s.3 0.8." 
7025 /2.34 3650, 2.26 


Notes: Viscosity was figured @ cps ¢ 77°F. —60 rpm Brookfield/cps 12 rpm — 60 rpm. * Off 
scale; over 10,000 at 60 rpm, over 50,000 at 12 rpm. 2 Off scale at 60 rpm, 35,500 cps at 12 rpm. 
* Upon mixing the emulsion at first became very thick but on further mixing, smoothed to stable 


mixture. 


acetylated polyvinyl alcohol is used 
as an emulsifier, these emulsions 
show less moisture resistance than 
those stabilized with cellulose deriva- 
tives. On the other hand, a com- 
promise must be accepted if one 
wishes to obtain the superior stability 
and bonding strength contributed by 
polyvinyl alcohol for paper, cloth, 
wood-cellulosics and related mate- 
rials. Cellulose-derivative based emul- 
sions “allow” the specific PVAc ad- 
hesive properties to show, resulting 
in clear, water resistant films which 
have increased bonding to less polar 
adherents. 

Recently, Colton Chemical Com- 
pany’s technical service laboratory 
made a comparative study on a series 
of copolymer emulsions varying 
principally in polymer type or mole- 


cular weight. For contrast, a homo- 
polymer was established as a control 
which was closely matched in emulsi- 
fier system to the copolymer series. 
Since the goal was to present work- 
ing materials to the industry rather 
than finished, repackageable goods, 
these emulsions were designed for 
broadscale additions to be made in 
the end formulation to match end 
specifications. 

Vinac WR-50, the comparison 
homopolymer, was evaluated (un- 
modified) in its adhesion to Mylar A, 
Saran’s 5 and 12, flexible vinyl 
chloride, cellulose acetate, poly- 
styrene and aluminum foil. As ex- 
pected, when not compounded its 
performance was negative. 

The chemical composition was 
altered in several different formulas 


is spread on a plastic laminant. 


In one of the numerous laboratory tests used in research on 
Polyvinyl acetate copolymer emulsions, an adhesive specimen 


Laboratory Testing of Copolymer Emulsions 


The bond is completed by covering the adhesive film immedi- 
ately with a paper substrate. In the above photo, the specimen 
bond is tested with a 180° pull at the substrate. 
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Copolymer Emulsion Table li—Film Solubility from Emulsions in 
Poor Solvents for PVAc 


Emulsion Heptane 
Vinac WR-50 Ins. 
Flexbond 126 Ins. 
Flexbond 100 Swollen 
Flexbond 128 Swollen 
Flexbond B-165 Dissolved 
Flexbond 306 Ins. 
Flexbond 855 Swollen 
Flexbond 800 Ins. 
Flexbond 803 Ins. 
Flexbond 802 Ins. 


Xylene 91% Isopropanol 
Swollen Mushy 
Swollen Dissolved 
Dissolved Dissolved 
Dissolved Dissolved 
Dissolved Dissolved 
Dissolved Dissolved 
Dissolved Dissolved 
Dissolved Dissolved 
Swollen Mushy 
Dissolved Dissolved 


by compounding with a different type 
of plasticizer in each case. These 
plasticizers were chosen to represent 
a range of small to large (resinous) 
molecules and will be familiarly 
recognized by adhesive chemists. 


Plasticizer Selected 


Specificaily the plasticizers were 
the following: 

(1) Dibutyl Phthalate 

(2) Benzoflex 9-88 (Tennessee) 
dipropylene glycol dibenzoate 

(3) Santicizer M-17 (Monsanto) 
methyl phthalyl ethyl glycolate 

(4) Nevillac 10° (Neville Chem- 
ical) phenol modified coumarone- 
indene resin 

(5) Methox (Ohio Apex) di- 
methoxethyl phthalate 

(6) Aroclor 1232 (Monsanto) 
chlorinated biphenyl 

(7) Hercoflex 900 (Hercules) A 
high molecular weight polyester 

(8) Triacetin (Eastman) glyceryl 
triacetate 

(9) Dimethyl 
Pont) 

Dibutyl phthalate is so commonly 
associated with PVAc resins that it 
has been called the “PVAc work- 
horse plasticizer”. Triacetin, to our 
knowledge, is seldom used in this 
type of application but its chemical 
configuration makes it of special in- 
terest. Dimethyl formamide is listed 
as a solvent in most usages, but it 
has been shown to be so tightly tied 
to PVAc that solvent retention places 
it in the light-plasticizer category. 

Similar treatment was given the 
copolymer PVAc emulsions with 
test results compared side by side. 
At once it was noted that uncom- 
pounded copolymer adhesion showed 
increased value, especially on Mylar, 
Saran and vinyl chloride. Each type 
of copolymer seemed best suited to a 
particular type of polymer adherent. 


Formamide (Du- 


Flexbond B-165, a vinyl acetate-viny] 
stearate copolymer emulsion, per- 
formed exceptionally well on all 
surfaces tested. 

Three types of copolymers are 
represented: vinyl stearate/vinyl ace- 
tate, dibutyl maleate/vinyl acetate, 
and acrylic/vinyl acetate. With the 
stearate/acetate category a study was 
made with emulsions of increasing 
copolymer concentration, while with 
DBM/Vac two molecular weight 
types were compared and, in addition, 
emulsions were included which varied 
in the emulsificant concentration and 
type. One acrylic/acetate polymer 
was selected which showed special 
promise. 

Vinyl stearate is a wax-like mo- 
nomer and at high ratios to vinyl 
acetate (ranging about 65 per cent 
upwards) the polymers produced 
tend also to resemble waxes. The 
lower ratios are considered here 
with the highest being 50 per cent 
and in these cases the vinyl stearate 
acts only as a permanent plasticizer. 

Flexbond 126 contains 7% per 
cent vinyl stearate and behaves vir- 


tually identically to the homopolymer 
Vinac WR-50. Its copolymeric con. 
struction appears when it is tested 
as a water resistant heat seal in kraft 
to kraft. 

Flexbond 100 at 15 per cent VS 
and Flexbond 128 at 30 per cent VS 
show specific adhesion to Saran with 
the latter emulsion outstanding in 
this regard. 

Flexbond B-165 at 50 per cent 
vinyl stearate deserves special men- 
tion in that its properties are uniane 
for any emulsion polymer. This 
copolymer adhered well to all film 
in the test except vinyl chloride, and 
a small addition of DBP or Nevillac 
10° made it adhere to the latter, 
too. A peculiarity of a film from 
Flexbond B-165 is its feeling of tack- 
freeness; however, under pressure 
and the slightest amount of warmth 
this film develops high, strong tack 
for almost all surfaces except per- 
haps polyethylene, Teflon or silicon- 
ized types. 


Blend of Three 


Flexbond 306 is an acrylic ter- 
polymer; that is, it is polmerized 
from a blend of three monomers so 
selected as to provide a high degree 
of acrylic adhesion combined with 
PVAc’s tensile strength and adhe- 
siveness. Less expensive than Flex- 
bond B-165 and almost as versatile, 
Flexbond 306 bonds well to Mylar, 
Saran, vinyl chloride and aluminum 
foil; however, compounding with a 
small amount of external plasticizer 
builds adhesion to Mylar and Saran 
but detracts from the vinyl chloride 
bond. In the instance of Saran or 
foil, the bond effected is superior 
and will resist water immersion over 
prolonged periods. 

Study of DBM/VAc copolymers 


Copolymer Emulsion Table I!I—Comparative Adhesion of 
Uncompounded Emulsion 


Emulsion Ink* 
Vinac WR-50 
Flexbond 126 
Flexbond 100 
Flexbond 128 
Flexbond B-165 
Flexbond 306 
Flexbond 855 
Flexbond 800 
Flexbond 803 
Flexbond 802 


SONNONNNNO 
coooconocoo 


Notes: * Inked magazined coverstock. The scale given is as follows: 


erate adhesion; 2 = good adhesion. 


oooorennooo 


Flexible Cellulose Poly- Aluminum 


Mylar Saran PVC Acetate Styrene Foil 


0 


COCO, KNKK COO 
SOCoCONNOOO- 
SCooonnoocoo 


0 
0 
0 
2 
1 
1 
0 
0 
0 
O= no 


adhesion; 1 = mod- 
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showed a specific adhesive prefer- 
ence for vinyl chloride with rejection 
of aluminum foil except in the lower 
molecular weight range, or with 
the addition of large amounts of 
plasticizer. 

It is interesting to note that at 
this point in the study, Vinac WR- 
50, a homopolymer which has a 
chain length intermediate to the 
DBM/Vac copolymers, was com- 
pounded to contain the chemicals in 
the DBM copolymers and tested 
comparatively. That is to say, DBM 
monomeric plasticizer was added 
with water and balancing surfactants 
to equal the copolymer, except that 
the PVAc polymer here would 
merely be in solvent association 10 
the DBM rather than chemically 
bonded. 

In addition to the comparison of 
Flexbond 800 to this “built” Flex- 
bond 800, both were further com- 
pounded with an external plasticizer 
(Santicizer M-17). Testing showed 
Flexbond 800 and Flexbond 800 
Santicizer M-17 bonded excellently 
to vinyl chloride while the com- 
pounded homopolymer behaved very 
poorly as with any other plasticizer. 
This directly illustrates the essential 
alteration in chain configuration 
through copolymerization. Polymeric 
alteration yields an entirely different 
molecular form which, therefore, 
responds adhesively to surface to- 
pographies which can not be induced 
in a homopolymer. 


Broadened Spectrum 


The lower molecular weight DBM 
material has a broadened adhesive 
spectrum in contrast to the vinyl 
chloride specificity of the higher 
weight. In exchange it loses bond 
strength to vinyl chloride. Thus Flex- 
bond 800 is very good to vinyl 
chloride (slightly compounded) and 
only poor to Saran, failing both 
aluminum foil and Mylar; but Flex- 
bond 855 is very good on Saran, 
good on aluminum foil and Mylar 
while only fair on vinyl chloride. 

Increasing the surfactant concen- 
tration from Flexbond 800 to Flex- 
bond 802 results in very slight 
changes in specificity, but as ex- 
pected, the viscosity is higher and 
correspondingly the porous-stock 
open time and mechanical stability 
are also increased. Most of these 
copolymers carry a minimum of 
emulsifying system to allow the 
greatest benefit in specific adhesion 
and water resistance. 

Difficulties, then, sometimes arise 
in the mechanical handling where 
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Copolymer Emulsion Table [Va—Comparative Adhesion with 
Added Plasticizer Dibuty! Phthalate at 10 Parts per 
Hundred Resin 


Flexible Aluminum 
Emulsion Mylar Saran PVC Fou 
Vinac WR-50 0 0 0 0 
Flexbond 128 0 2 2 0 
Flexbond B-165 2 2 2 l 
Flexbond 306 l 2 0 2 
Flexbond 855 l ] l 0 
Flexbond 800 0 1 P 0 
Flexbond 803 0 1 2 1 
Flexbond 802 0 0 2 0 


Copolymer Emulsion Table 1Vb—Comparative Adhesion with 
Added Plasticizer Nevillac 10° at 10 Parts per 
Hundred Resin 


Flexible Aluminum 
Emulsion Mylar Saran PVC Fou 
Vinac WR-50 0 0 0 0 
Flexbond 128 0 2 ! 0 
Flexbond B-165 2 2 Fe 2 
Flexbond 306 0 2 0 2 
Flexbond 855 2 2 l l 
Flexbond 800 0 0 2 0 
Flexbond 803 0 0 I 0 
Flexbond 802 0 0 2 0 


Copoiymer Emulsion Table 1Vc—Comparative Adhesion with 
Added Plasticizer Santicizer M-17 at 10 Parts per 
Hundred Resin 


Flexible Aluminum 
Emulsion Mylar Saran PVC Foil 
Vinac WR-50 0 0 0 0 
Flexbond 128 0 2 1 0 
Flexbond B-165 2 2 2 1 
Flexbond 306 0 2 0 2 
Flexbond 855 0 2 2 2 
Flexbond 800 0 1 2 0 
Flexbond 803 0 1 2 0 
Flexbond 802 0 0 2 0 


Copolymer Emulsion Table 1Vd—Comparative Adhesion with 
Added Plasticizer Aroclor 1232 at 10 Parts per 
Hundred Resin 


Flexible Aluminum 
Emulsion Mylar Saran PVC Foil 
Vinac WR-50 0 0 0 0 
Flexbond 128 0 2 1 0 
Fiexbond B-165 2 2 l 2 
Flexbond 306 0 2 0 2 
Flexbond 855 0 0 0 1 
Flexbond 800 0 0 2 0 
Flexbond 803 0 0 1 0 
Flexbond 802 0 0 1 0 
Note: The scale used is as follows: 0 = no adhesion; 1 = moderate adhesion; 2 = good 


adhesion. 
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excessive agitation can produce 
coagulation, or in compounding 
where solvent plasticizers or even 
dry powders produce the same 
harmful effects. Increased protec- 
tive emulsifier may therefore, be 
added by the raw material supplier 


or by the adhesive formulator. If it 
is added in the polymerization step, 
however, then the adaptability is 
reduced for the occasion where less 
protection is desired. 

Consideration must also be given 
to the speed of break on porous 
paper where low protection adhesives 
break so swiftly that there is insuffi- 
cient time for the emulsion particles 
to properly coalesce. This is similar 
to the water being blotted out of wet 
sand by tissue paper. The effect is 
countered by adding a water-holding, 
protective colloid chosen from such 
resins as polyvinyl alcohol, hydroxy- 
ethyl cellulose, CMC, methyl cel- 
lulose, natural water gums, etc., 
depending upon the supplier’s com- 
patability recommendation for the 
PVAc emulsion in question. 

Use of polyvinyl alcohol as the 
emulsifying colloid in Flexbond 803 
produces a very stable emulsion 


carrying the DBM adhesion speci- 
ficity—although somewhat reduced 
—which also shows the cellulosic 
adhesion of PVA. Permanency of 
flexibility and copolymer water re- 
sistance is maintained, but where 
borax stability is required, Flexbond 
803 should not be used. 

Adhesion to a substrate is merely 
the first pre-requisite to acceptability. 
Finishing the product requires de- 
tailed knowledge of the application 
requirements, and at this point our 
generalized study ends, giving the 
formulator a series of basic emul- 
sion resins to choose from for his 
building to final specifications. 
Copolymers are a valuable tool, 
augmenting the standard variety of 
homopolymers available supplying 
permanent, flexible, water-resistant 
bonds and extending the range of 
acetate emulsion; into the field of 
packaging < nd film lamination. 


Clamps Can Be Improvised 


ae, of tire inner tubes—such as 
are often used by youngsters in 
slingshots—have solved a number of 
complicated adhesive assembly prob- 
lems for Modeline Co., a Los An- 
geles lighting fixture company. 
Specializing in the production of 
modernistic lamp bases, the com- 
pany has been able to meet competi- 
tion from makers of ceramic, plastic 
and metal units, by developing the 
design skills and assembly techniques 
which enable it to capitalize on the 
warmth of wood as a material for 
home and commercial furniture. The 
principal raw material used by Mod- 
eline is korina, a hardwood imported 
from the Belgian Congo. This par- 
ticular wood is preferred because it 
has enough mechanical strength to 
make fragile-looking lamp compo- 
nents durable, and a grain structure 
that permits the application of six 
different decorative coatings. 


No Nails or Screws 


Assembly work in the Modeline 
plant is relatively difficult because of 
unusual and constantly changing de- 
signs as well as high standards which 
eliminated the use of components 
such as nails and screws. In its ef- 


fort to solve production problems, 
the company has experimented with 
most known adhesives and gluing 
techniques. 

For example, it had to abandon 
efforts to use polymerizable bonding 
agents because there was no practical 
way to heat the complicated joints 
used in lamp bases. Dielectric heating 
was, of course, a possibility, but 
would have necessitated a large in- 
vestment in special equipment. 

Similarly, many cold-setting adhe- 
sives failed to meet requirements be- 
cause their use depended on pres- 
sure application with nails, clamps or 
presses either too costly or capable 
of marring the wood surface. How- 
ever, the company is _ presently 
getting excellent results with a cold- 
setting glue, thanks to the afore- 
mentioned rubber bands. 

Strips of tubing are simply 
stretched and either wrapped or tied 
around the glued assemblies. Besides 
maintaining the alignment of the 
parts, the rubber “clamps” apply just 
enough pressure to produce strong 
joints in a two to three hour cure— 
depending upon the weather. In ad- 
dition, regardless of how tautly they 
are stretched, the bands never mar 
the hardwood surfaces. 


spate. = 
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Strips of inner tube are stretched and 
wrapped about the glued lamp assembly so 
that the components cure in correct align- 
ment. 


ADHESIVES AGE, CCTOBER, 1959 


ae oe | r < Des © a he 
San ae ms oa ae! 
; sy inerenecnencunnnncnncnanenncnanennnnessonssvanecnnensocenvvenennnennsonnoesnnecnte:tennneeants 
. ee 
| ae 
Y CULTLELUEEEEDURAAUOATATUDODDEDEREDDORCOOOOUIOOOLODEEDEEEDEOOUUUAUUUDEOEOREOUERODOOAUOOOUDEDOOOOOUNSUAOPEOUDODADDOONOREOUCEOOOOO LL LECONEORTIEONNSOOOUEREDELORGEOOUUDOUUOEDODEREDOCEOOEOCOUOOOOOOORECEDOCENOUOOECOOTOUDERY SOOUERDEDOEEOEAOAEOOOCEERLEREEOUGCOGECERGEEC ERS OOUEECEOOROURDOECCEDOLOOEROECORROUROUROREDORROOOORROREOROES 
Se ; 
; ee a j 
: tidal vb " 
7. fy 
=i f . 
ee 
poores: | i 
hee 
a \ 
i 
7 | - 
| ae a. 
I ie 4 . 
7 ; ; pes | 
P ‘ 
= “ 
4 oF bs : : 2 - ee toa 
4 ° A 
24 Pe 
ia 


By CARL A. DAHLQUIST 
Supervisor, Basic Research Group 
Tape Research Department 
Minnesota Mining & Mfg. Co. 
St. Paul, Minnesota 


Because tack and the methods of test- 


ing it are interdependent, technicians 
find that no simple definition is possible 


1, attempting to draft a definition 
which will find universal acceptance, 
the D-14 Committee on Adhesives 
of the American Society for Testing 
Materials describes “tack” as the 
ability of a material to adhere in- 
stantaneously to a solid surface 
when brought into contact under 
very light pressure. The adhesion 
must be such that a sensible force is 
required to effect separation. 

Perhaps this is as good a defini- 
tion as any for this interesting prop- 
erty, since any definition of tack is 
likely to be very qualitative. A more 
rigorous definition would require 
much more precise identification of 
the test conditions. For example, 
“light pressure” has rather vague 
significance. Light pressure on a 
macroscopic scale can induce high 
pressure On a microscopic scale, as 
has been so well illustrated in funda- 
mental adhesion studies by Bowden 
and co-workers in England and An- 
derson at Bell Laboratories. 

Some testing techniques which 
superficially appear to apply light 
pressures may, in reality, apply high 
pressures. For example, when a flex- 
ible strip is peeled from a surface to 
which it is adhesively bonded, a zone 
of compression advances before the 
separation zone. No matter how 
lightly the initial contact was made 
the peeling operation effects substan- 
tial contact pressure before separa- 
tion occurs. 

Adhering “instantaneously” is in- 
definite. In the time honored thumb 
test for tack, the dwell time is per- 
haps of the order of a second, and 
it seems quite reasonable to design 
tack tests around dwell times of this 
order of magnitude. But this is com- 
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pletely arbitrary, and tack ratings at 
one second and at one millisecond 
may not correlate at all. 

One may ask, “What is the nature 
of separation? What about materials 
which fail cohesively? Do not all 
tacky materials fail cohesively?” 

A concept of tack which required 
only adhesive failure would be far 
too restrictive. The pressure sensi- 
tive tape industry has recognized this 
and has carefully avoided the word 
“tack” to describe pressure sensi- 
tivity. Where the inkman’s tack test 
involves cohesive failure, the tape- 
man’s test (visually, at least) pro- 
duces adhesive failure. 

The tiremaker’s tack, since it 
measures the ability of a rubber com- 
pound to adhere to itself, will not be 
considered here. The ASTM D-14 
committee has proposed that this 
kind of tack be designated as “block- 


” 


ing. 
Testing for Tack 


A peculiarity of tack is the inter- 
dependence of the property and the 
method of testing it This is not true 
to the same degree of elasticity and 
viscosity. Elasticity can be measured 
in shear, tension, or compression, by 
complex deformation modes such as 
torsion or bending, by various stress 
or strain mechanisms such as con- 
stant stress, constant strain, or con- 
stant rate of strain; any of these 
methods, if properly analyzed, will 
yield a modulus which uniquely de- 
scribes the material at a given time 
and temperature. There are some 
qualifications, of course. The mate- 
rial must be isotropic and amor- 
phous, and it must exhibit linear 


behavior for moderate strains, but 
these qualifications will apply to 
most tacky materials. 

Viscosity, too, can be measured 
by a variety of techniques to yield 
a reproducible constant at a given 
shear rate and temperature. 

Measurement of tack, however, at 
once implies a mode of test pro- 
cedure. Usually one compresses the 
material between two more or less 
parallel surfaces, then separates 
these surfaces at constant rate or 
under constant load and observes the 
force or time required to cause 
separation. The “thumb” test, or 
“finger tap” test, though crude and 
completely qualitative, is such a test. 

Most of the mechanical devices 
which have been developed for 
measuring tack are essentially re- 
finements of the finger tap test. The 
tacky material is in the form of a 
sheet, block, or coating. The test 
surface may be a probe or “finger” 
with a smooth, flat face. This finger 
is brought into contact with the tacky 
material and allowed to dwell for a 
specified time under specified load. 
It may be drawn away at specified 
rate and the maximum load ob- 
served, or it may be withdrawn under 
constant load and time for separa- 
tion measured. A number of vari- 
ables must be arbitrarily controlled 
according to the best judgment of 
the investigator. Some of them are: 

(1) Dwell time. 

(2) Load during dwell period or 
extent of penetration of the probe. 

(3) Contact area (could be af- 
fected by penetration). 

(4) Rate of separation. 

(5) Temperature. 
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(6) Nature of probe surface (ma- 
terial in probe). 

(7) Thickness of tacky material. 

(8) Surface smoothness and gen- 
eral condition of the probe and ad- 
hesive surface. 

In the adhesive tape industry the 
peel test is often used. In principle 
the peel test is not greatly different 
from the finger tap test, but, as men- 
tioned above, the mechanics of peel 
introduces some variations in the 
dwell time history, in the geometry 
of the test specimen during separa- 
tion, and in the rate of separation. 

Green and his co-workers recog- 
nized that his tack meter, applied to 
printing inks, was essentially a vis- 
cometer. Subsequently a modified 
version of his tack meter has been 
introduced as an industrial viscom- 
eter. 

The force-time-displacement _ be- 
havior of parallel plates joined to- 
gether by a viscous liquid has been 
investigated extensively. The time 
honored Stefan (/) equation is 


Ec _ 3nnR‘dH 
2H* dt 


where F is the separating force, R 
is the plate radius, H is the distance 
between the plates, 7 is the viscosity 
and t is the time. 

Integrated, the equation takes the 
form 


1 4Ft 


“FaRit © 


-=" 
where C is a constant of integration. 
Stefan’s equations apply when the 
viscous liquid fills the space between 
the plates at all times. 


Definition Extended 


Dienes and Klemm (2) extended 
Stefan’s derivation to the case where 
the viscous material does not com- 
pletely fill the space between the 
plates. Making the simplifying as- 
sumption that the liquid has a cylin- 
drical form (they considered only 
the case where the plates approach 
each other) they find: 


3n V? dH 


F= - 3, H dt 


and, after integration: 


1 8x F 
"3, vitte 


The fluid is considered to be incom- 
pressible so that the volume, V, is 
constant. 


Green's (3) experimental work on 
printing inks indicates that the Stefan 
equation holds for plate separation 
if H is modified by addition of a 
small constant factor. He attributes 
this to the difficulty of keeping the 
plate and the fingertip in line and 
optically flat, so that the initial H 
is always a little larger than the mi- 
crometer setting. The correction fac- 
tor is determined experimentally. 

The most interesting outcome of 
this analysis is the linear dependence 
of force, or time, on the first power 
of the viscosity: 


Fy, H, dh/dt) = kin 
=ken+C 


The advancing free surface of a 
Newtonian fluid pressed outward 
between parallel plates has a para- 
bolic contour. Similarly, a Newton- 
ian fluid pulled inwardly between 
parallel plates would also have a 
parabolic surface contour. Since this 
contour is independent of the viscos- 
ity, One would expect that cohesive 
failure would always occur at a spe- 
cific plate separation provided the 
fluid flow is parallel to the plate sur- 
face. 

The magnitude of the plate sepa- 
ration at the breaking point would 
depend upon the volume of liquid 
and initial plate spacing. If the fluid 
breaks up by cavitation and each seg- 
ment has a parabolic shape, the same 
would still hold true. 

It is expected that deviation from 
parallel flow will become serious 
when plate separation has effected 
near failure in the fluid. Deviation 
from parabolic flow is also antici- 
pated if the viscosity of the fluid 
varies with rate of shear. This may 
account for differences in “sticki- 
ness” of liquids having the same vis- 
cosity reported by the Russian co- 
workers Margolina and Voyutskii 
(4). Stickiness was defined by Green 
(3) as the contangent of the plot of 
F vs. 1/t. 

The effect of deviation from New- 
tonian flow is more easily demon- 
strated in the shearing of fluids be- 
tween parallel plates as illustrated in 
Figure 1. The relationship between 
time for complete separation and vis- 
cosity is readily found by integrating 
the expression which defines the vis- 
cosity 


tr, V, H) 


where F is the load; W is the width; 
H is the length of overlap; ¢ is the 
thickness of the fluid layer and t is 
time. 


ime 


For the dead load case this leads to 


t _H,? Wn 
a  2ee 


where t,, is the time to failure when 
the initial overlap is H,. 

If the viscosity varies with the rate 
of shear in a manner which is not 
readily expressed analytically, but 
which is well defined experimentally, 
one can select values of the shear 
rate, dH/cdt, and the corresponding 
viscosity, and, by substitution into 
Equation 1, calculate the correspond- 
ing H. From a plot of H vs. dt/dH 
one can then evaluate t, by graphical 
integration. 


Decalin Solutions 


Markovitz, et. al., (5) have pub- 
lished viscosity vs. rate of shear for 
decalin solutions of polyisobutylene. 
The viscosity of a 13 per cent solu- 
tion of Vistanex B-100 can be fitted 
very well between shear rates of 10-* 
to 10° sec.-t by the following em- 
perical equation in which X is log 
rate of shear in sec.-1 and ¥ is in 
poises. 


log » = 3.35=0.45 X —0.12 X® 


Calculation of time to failure for 
1.27 cm. X 1.27 cm. overlap shear 
specimens with a 0.003 cm. thick 


Figure 1—Fluid Shear Between 
Parallel Plates 
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Note: n = F/WH = Viscosity 
dH 
o dt 
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Table I—Overlapped Plates Pulled Apart at a Constant 


Rate of Shear 
Maximum force, 
Time to Maximum grams, when 
Shear Rate failure for force, grams when = constant(5900 

sec." 1.27 cm. overlap = f(dH/odt) poises) 

0.423 1000 sec. 2.2 4.10 

4.23 100 7.3 41.0 
42.3 10 13.9 410. 


Note: The initial transient state is ignored. 


adhesive layer gives the following re- 
sults: 


Time to failure 


Load seconds n is constant at 
grams = f(dH/odt) £900 poises 
1140 2050 
2 436 1025 
10 x 205 


If one pulls the overlapped plates 
apart at constant rate of shear, the 
resisting force will be at a maximum 
at the beginning of the test and drop 
off linearly with time (or length of 
overlap) until the plates separate. 
The load at any given time will be 
determined by the shear rate, the vis- 
cosity corresponding to the shear 
rate, and the area of contact. Details 
of the preceding system at selected 
shear rates are given in Table I. 

The marked increase in rate of 
flow which can result from non- 
linear viscosity behavior is obvious. 
This is suggested as a possible ex- 
planation for Margolina’s and Vo- 
yutskii’s failure to correlate tack and 
viscosity of solutions of different 
kinds of rubber. 

As more and more “structure” is 
built into the tacky material, i.e., as 
the tacky material becomes less fluid 
and more rubbery, the tack behavior 
becomes much more complex. 

First, a change in flow behavior is 
observed. The adhesive cannot be 
drawn in to fail at the center but 
breaks up into teeth or legs. Sec- 
ondly, there is a progression toward 
failure at one adherend-adhesive in- 
terface. This usually occurs at the 
plate surface which last contacted 
the adhesive, provided other condi- 
tions, such as construction material, 
contact area, and cleanliness, are the 
same for both plates. The cleanliness 
of the break may be superficial—but 
regardless of whether the failure is in 
adhesion or cohesion, the failure 
zone moves very near to one inter- 
face. 

As the deformation becomes more 
elastic and less viscous, the time de- 
pendence of flow will be governed 
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by the time dependence of elastic 
processes rather than the shear rate 
dependence of the viscosity. A more 
complex stress-strain behavior is en- 
countered. At constant rate of plate 
separation the maximum resisting 
force is not reached at once but in- 
creases with extension. Under con- 
stant load there is initial rapid exten- 
sion followed by creep. A complete 
analysis involving the geometry of 
flow, the geometry of adhesive break- 
up, and the geometry of adhesive 
failure becomes exceedingly com- 
plex. 


Let us consider a single strand of 
adhesive extended at constant rate. 
We will assume the strand fails co- 
hesively through flow, i.e., it does 
not have sufficient structure to reach 
an ultimate extension and fail 
abruptly, but it will exhibit recover- 
able elasticity when stretched and 
released. 

The modulus in extension is 


_ Stress = M/A 
~ Strain (L—Lo)/Lo 


where M is the load, A is the Area 
with 


_ AoLo 
a * 


A (at constant volume 


L is the stretched length, Lo is the 
original length and L-Lo is the ex- 
tension. 

Rearranging and revlacing A by 


AoLo 
a 


we have 


ba as E Ao(*7**) 


Figure 2——Extension of Soft Viscoelastic Material 
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Note that as L becomes very large. 


L—Lo 
L 
approaches 1, and M approaches 


EAo as a limiting value. 
Figure 2 shows a plot of 


The Load vs. Strain curve is typical 
of the behavior one observes when 
strips of soft viscoelastic material are 
pulled in a tensile testing machine. 
According to this highly over-simpli- 
fied picture the maximum load would 
be determined by the elastic modu- 
lus of the adhesive. 

Wetzel (6) and co-workers have 
published tack measurements for a 
series of natural rubber; rosin tacki- 
fier blends: 


Composition 
% % Av. Tack, g.per 1/16" 
Rubber Resin diameter probe 
75 25 290 
67 33 300 
60 40 450 
50 50 935 
40 60 1250 
33 67 615 
25 75 0 


The tack instrument used in the 
above experiment consisted of a flat 
ended probe which was allowed to 
dwell on the adhesive under constant 
ioad, then was separated from the 
adhesive at constant rate. The time 
required to effect separation of the 
probe and the adhesive surface was 
estimated to be 0.01 second. 

In this time range the complex 
tensional modulus of natural rubber, 
E*, is approximately 10 X 10° dynes 
per cm*. Incorporation of the resin 
would tend to increase E* so that it 
might reasonably vary from 10 X 10° 
to 50 X 10° in the first five com- 
pounds of the series. If we calculate 
the maximum load, EAo, (for this 
instrument Ao = 0.02 cm*) we have 


10-10° 0.2 


Load(k&* = 1¢8:6*) = —* 204 g. 
Load(E* = 50-10°) = 1020 g. 
Perhaps the agreement with the 


experimental data is fortuitous, but 
further investigation seems warranted. 

Unfortunately, tensional modulus 
data on the above natural rubber- 
tackifying resin blends were not 
available, but some dynamic modu- 
lus data had been obtained on a very 
similar rubber-rosin derivative sys- 
tem. The variation of E* with resin 
content and the corresponding E* Ao 
values are shown in Figure 3 along 


Figure 3—Modulus and Tack of Visoelastic Materials 
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with Dr. Wetzel’s data. The similar- 
ity of the shape of these curves and 
that of Dr. Wetzel’s tack data is very 
striking. Note also the excellent 
agreement between the E*Ao values 
and the “tack” values. 

D. H. Kaelble obtained tack meas- 
urements using a similar instrument 
operating under constant load and 
measuring time to failure. Some of 
these data were published by M. R. 
Hatfield and G. B. Rathmann. (7) 
Experimental details were: 

Probe—Polymethyl methacrylate 

Adhesive—Polyisobutylene 

Probe Area—0.1 cm* 

Load—variable 


Constant Load Analysis 


One can analyze the constant load 
experiment in the same manner that 
we treated the constant rate experi- 
ment, again assuming that tensional 
modulus is the controlling factor. In 
the equation below, 


—Lo_ stress M/A 


: L 
Elongation = Lo modulus” E 


For the polyisobutylene used by 
Kaelble the tensional modulus in the 
time range of | second to 100 sec- 
onds is approximated quite well by 
the emperial expression: 


E = 7.0 — 1.25 logt 


where t is in seconds and E is in 
megadynes/cm’. 


It was first assumed that failure 
might occur at some particular ex- 
tension, i.e., at some value of 


L—Lo 
Lo 


The corresponding times were calcu- 
lated for the loads used in the experi- 
ment. 

However, the calculated values 
showed no correlation with experi- 
ment and it was obvious that the as- 
sumption of a constant 


at failure was incorrect. 

It was then assumed that the ex- 
tension at failure was proportional 
io the load, such that 


L—Lo 


 * kM. 
Letting te =a 
L—Lo a 
om cae 
Substituting in 
L-Lo _ M 
oe 
we have 
=— (a+1) 


If extension at failure is propor- 
tional to the load, M/a is a constant. 
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CARL A. DAHLQUIST joined Min- 
nesota Mining and Mtg. Co. in 
1943 as a research chemist in the 
firm's Central Research facility. 
His background included a de- 
gree in chemical engineering from 
the University of Minnesota, and 
graduate work in physical chem- 
istry, chemical engineering and 
bacteriology. In 1953, he became 
a research associate at 3M and 
in 1957 was appointed to his 
present job, supervisor of basic 
research for the Tape Research 
Department. 


In fitting this expression to Kael- 
ble’s data, the appropriate value of 
“a” for the smallest load was se- 
iected, and again using the emperical 
expression, E = 7.0-1.25 log t, the 
iime to failure was calculated with 
the following results: 


Calculated Observed 


M a Time Time 
100g 0.28 103 103 
150 0.42 42 41 
200 0.56 17 16 
250 0.70 7 .) 
300 0.84 2.8 5 


The agreement between observed 
time and calculated time is very sat- 
isfactory, supporting the assumption 
that tack of polyisobutylene, as 
measured by this technique, is a 
modulus controlled process. How- 
ever, the proposal that the extension 
at failure is proportional to the load 
has not been justified on a theoretical 
basis nor confirmed experimentally. 


Theory Incomplete 
The above theory is attractive and 
certainly has some merit, but it is 


incomplete. Some have referred to it 
as a “fuse theory” because it postu- 
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lates sudden adhesive or cohesive 
failure, the load-strain-time behavior 
up to the failure point being con- 
trolled by the viscoelastic properties 
of the adhesive. Two very important 
considerations, however, are left 
unexplained: 

(1) Tack values vary depending 
upon the nature of the test surface. 

(2) Tack does not increase indefi- 
nitely with modulus or viscosity, but 
goes through a maximum value and 
diminishes. 

If it were true that tacky mate- 
rials always fail cohesively, as some 
have postulated, then it would seem 
that tack would be the same for all 
test surfaces as long as cohesive fail- 
ure does not take place within the 
test surface. Such failure can occur, 
particularly if the surface is covered 
with a liquid film, and this can lead 
to a possible erroneous evaluation of 
tack, 

For example, if one applies the 
finger test to an oil resistant pressure 
sensitive adhesive, one is apt to con- 
clude the adhesive has no tack. How- 
ever, if the natural body oils are first 
removed from the finger, the tack 
will appear as good as that of any 


other pressure sensitive adhesive 
presently available. 
But there are many materials 


which, as test surfaces, yield much 
lower tack values than glass or steel 
or polymethyl methacrylate, yet are 
so much higher in cohesive strength 
than the tacky adhesive that it is im- 
possible to rationalize this behavior 
in terms of cohesive failure of the 
adherend. Good examples are both 
polyethylene and __polytetrafluoro- 
ethylene. 


Defining Upper Limits 


That tack does not increase indefi- 
nitely with modulus or viscosity may 
be due primarily to the difficulty of 
bringing materials into sufficiently 
intimate contact for bonding. It is 
difficult to define the upper limits of 
viscosity or modulus where tack be- 
gins to disappear. Since these prop- 
erties are time dependent, the dwell 
time becomes important, and the tack 
value may vary greatly depending on 
contact time—! sec., 0.1 sec., 0.01 
sec. The use of heat or solvents to 
increase tack is common practice, 
and this has the effect of reducing 
the modulus or viscosity. 

Best tack is achieved where adhe- 
sives have a low modulus in the time 
range selected for bonding and a 
high modulus in the time range se- 
lected for separation. Rosin in rub- 
ber has this effect if bonding time is 


moderately long, say one second, and 
separation time is short, say 0.01 sec- 
ond. Generally speaking, an oil- 
plasticizer is not as effective a tacki- 
fier because it does not produce the 
high modulus at short separation 
times. 

A very attractive rate theory of 
adhesion, which does not involve the 
viscoelastic properties of the adhe- 
sive except as they affect the free 
energy of activation of an adhesive 
bond, has been proposed by Hatfield 
and Rathmann (7). While their abso- 
lute rate theory has not been evalu- 
ated for general use in integrated 
form, they have examined its main 
implications, which are: 

(1) A critical load value, below 
which the adhesive bond will never 
fail, can be calculated. 

(2) The work of adhesion has a 
profound effect on time to breakage 
for a given load, although it repre- 
sents a small fraction of the energy 
expended. 

(3) The free energy of activation 
for viscous flow also has a marked 
effect. 


Necessary Compromise 


In conclusion, it seems that any 
reasonabiy complete theory of tack 
must be a compromise, or merger, of 
the fuse theory and the absolute rate 
theory. It must take into account the 
relaxation processes or diffusion phe- 
nomena involved in bond formation, 
particularly if the time allowed for 
bond formation is in the time scale 
of the fastest relaxation processes of 
the adhesive. It must consider the 
flow of the adhesive, which, whether 
viscous or elastic, seems to be the 
principle rate controlling process 
under most circumstances. Finally, it 
must include an adhesive force, or 
work of adhesion, which can play a 
dominating role when it becomes 
small relative to cohesive strength. 
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Painting tool manufacturer speeds 


Mohair-Plastic-Metal Bonding 


ai. an attempt to solve painting 
problems encountered by profes- 
sional and “do-it-yourself” painters, 
inventor Paul V. Imhof designed two 
unique pieces of equipment, both of 
which were admirably suited to the 
job. The design of both units involved 
an adhesive problem, however, in 
that both units comprised a metal 
handle overlaying a polyester foam 
pad to which was laminated a fine 
quality cut of mohair. 

Mr. Imhof, head of the Immie 
Corporation of Rochester, N.Y., was 
now faced with this production prob- 
lem: how to bond mohair to the 
polyester foam, and how to bond the 
polyester foam, in turn, to the metal 
handle. 

One of the units designed by Mr. 
Imhof was a sash painter which is 
said to eliminate one of painting's 
most exasperating chores. The other 
unit, an edge painter, is designed for 
the straight-line edging of walls, ceil- 
ings, baseboards, floor and trim. 

In operation, the polyester plastic 
pad compresses against a metal guard 
edge, eliminating the danger of paint 
smear on any adjoining surface. 


Supplier Called In 


In setting up production, obtaining 
a suitable adhesive was his biggest 
headache, the inventor recalls. “I 
can't begin to remember how many 
we tried, how many we experimented 
with.” The problem was eventually 
turned over to technicians at Rubber 
and Asbestos Corp., Bloomfield, New 
Jersey, and the latter developed a 
formulation which “measured up on 
all counts, and manufacturing pro- 
ceeded in full gear.” 

In fact, it was the adhesive which 
brought the Immie units to their pre- 
sent shape and form. Earlier they 
were made with wooden handles and 
the mohair-covered polyester foam 
was stapled to the wood. However, 
this did not produce the eye appeal 


nor the workability which could be 
achieved with a light gauge metal. 

Bondmaster G379, the adhesive 
developed for the Immie application, 
handled two production line lamina- 
ting problems, It bonded the mohair 
to the polyester foam, and the plastic 
pad itself to a metal frame. As Immie 
personnel report, “It did the job 
faster, easier and at less cost.” 

One of the most important charac- 
teristics necessary in an adhesive for 
this kind of end-use is superior resist- 
ance to all tpyes of paint thinners 
and brush cleaners, as well as water. 
Immie production engineers sub- 
jected G379 to a series of rigorous 
tests to determine its effectiveness. 
They discovered that even after being 
immersed in various solvents for an 
extended period of time, the adhesive 
proved stronger than either of the 
materials it had joined together. In 
pushing tests to the point of destroy- 
ing the specimen, it was found that 
the polyester foam pad would often 
rip apart, but its bond to the mohair 
remained intact. 

The first step in the manufacture 
of the Immie painting aids involves 
the bonding of large sheets of mohair 
to polyester foam. A damp sheet of 
finest quality mohair is placed face 
down on the lamination table where 
hinged flange boards hold it firmly 
in place. The adhesive is then poured 
into a metal receptacle at one end of 
the table and metal spreaders are 
used to apply a thin, uniform coating 
over the underside of the mohair. 

Excess adhesive is returned to the 
metal tray. Important in this phase 
of production is the fact that the 
adhesive dries slowly enough to allow 
ample time for even spreading before 
the large pad of polyester foam is 
joined to the coated mohair. 

The foam pad is laid on the wet 
adhesive and the operators smooth it 
out with their hands. This provides 
enough pressure to produce a bond 
strong enough to hold the two mate- 


rials together until the pad is placed 
in a press for 15 minutes to complete 
the bonding operation. 

The tenacious over-all bond 
formed in this way not only cuts 
potential product rejection, but allows 
the large sheets to be cut cleanly into 
small pads with ravel-free edges. 

The assembly operation begins 
when pre-formed metal handles are 
upended in wooden racks and a uni- 
form strip of adhesive is applied to 
the undersides with the aid of a 
squeeze bottle. The bonding proper- 
ties of the adhesive formulation make 
it possible to achieve strong, durable 
bond without coating the entire 
undersurface of the handles. This 
not only makes for appreciable sav- 
ings in material, but cuts labor and 
production time costs. 


Mass Application 


The slow drying time of the ad- 
hesive is important in the assembly 
operation too, as it permits the appli- 
cation of adhesive to several hundred 
handles at a time before the pads 
are mated to the metal. Should the 
adhesive accidentally be allowed to 
harden partially, it can be reacti- 
vated by simply applying a solvent- 
dampened cloth. 

Assembled Immie units are routed 
to the shipping room where they are 
labeled and packed into cardboard 
cases. 

Bondmaster G379 is a synthetic 
rubber-resin based adhesive using an 
MEK solvent. A new development in 
the field of oil and aromatic fuel 
resistant adhesives, earlier formula- 
tions have been used successfully in 
such bonding applications as nitrile 
rubber to steel, wood veneer to 
rubber-impregnated paper, aluminum 
foil to vinyl film, and glass to alumi- 
num. It is bonded by solvent reacti- 
vating the dry adhesive with MEK, 
or by heat reactivating the dry ad- 
hesive at 250°-350°F. 
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4—Closeup view of destructive test of 
bonded pad after solvent soaking tests. The 
plastic gives, but the bond is unaffected. 


6—Camera provides a detail shot of ad- 
hesive being applied from squeeze bottles 
to pre-formed metal handles. 


1—Adhesive from the metal tray at the far 
end of the table is coated over the back of 
the mohair with metal spreaders. 


7—Notice that a firm, durable bond is ob- 
tained between the plastic and metal with- 
out coating the entire undersurface. 


2—tThe polyester foam pad is placed over 
the adhesive-coated surface and light hand 
Pressure applied to form a bond. 


5—Over-all view of portion of production 
line in which upended metal handles sup- 
ported in racks are striped with adhesive. 


3—Wet adhesive ‘“‘legs” indicate the 8—Completely assembled painting tools are 
strong, over-all bond which forms between labelled and packed for shipment, Con- 
the mohair and the plastic. sumer response has been enthusiastic. 
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STAFF 
REPORT 


ADHESIVES 
on DISPLAY 


An Investigation of Adhesives 
Used in Advertising Exhibits 


aie shows have become one of 
our most important advertising and 
sales promotion media. Whether the 
purpose is to produce direct sales 
or improve public relations, displays 
are idea demonstrators of tremen- 
dous impact that save, at a glance, 
many thousands of words of explana- 
tion. 

A majority of displays are con- 
structed and assembled with adhe- 
sives. Recently, ADHESIVES AGE 
visited Mastercraft Associates, Inc., 
360 West 11th St., New York, N.Y., 
a leader in the field of displays and 
exhibits, to find out exactly to what 
extent adhesives are being used in 
displays. An interview with Sidney 
Wasserman, vice-president of Mas- 
tercraft, revealed some pertinent in- 
formation about the part being 
played by adhesives in the construc- 
tion and assembly of displays. 


Question: What types of adhesives 
do you use in your display construc- 
tion operations? 

Answer: We use a liquid resin 
glue, a urea resin powder, Duco 
cement, Rez-n-glue, Pliobond and 
various contact cements. The appli- 
cation of each one of these adhesives 
is determined by the nature of the 
materials. to be bonded. 

Question: How much adhesives do 


' you consume in a month? 


Answer: We use about 50 pounds 


of liquid resin glue per month and 
about 15° pounds of urea resin 
powder per month. Our other bond- 
ants are used frequently, but not in 
large, measurable quantities. 

Question: Are the adhesives ready 
to use or do you prepare them in 
your shop prior to application? 

Answer: The liquid resin glue is 
prepared by the manufacturer and 
we take what we need directly from 
his shipping container. We prepare 
the urea resin powder by mixing a 
specific quantity with water. This is 
done about 20 to 30 minutes prior 
to actual bonding application. 

Question: Does temperature and 
humidity have any effect on the 
adhesives used? 

Answer: Yes, temperature and 
humidity are a factor in our adhe- 
sives operations. For proper gluing 
condition of all types of adhesives 
which we use, a minimum shop 
temperature of 55°F. is maintained 
during the winter months. On days 
which have a high humidity, a longer 
drying time is required for the liquid 
resin glue and the contact cements. 
During cold weather the setting time 
on all glues is about double that of 
warm weather. Humidity affects the 
glue mixture in such a way that it 
seems to disintegrate and is no longer 
usable after about six hours. 

Question: How long have you 


been using adhesives in the construc- 


tion and assembly of your displays? 

Answer: We have been using vari- 
ous adhesives since the beginning of 
over-all shop operations. We felt 
that adhesives could facilitate display 
construction and assembly more 
readily than nails, staples and wires. 

Question: During your construc- 
tion operations, where are the adhe- 
sives handled? 

Answer: The adhesives are handled 
by our employees at individual con- 
struction locations. In the Carpenter 
Shop, the adhesive being used is 
taken to the bench of the carpenter 
who is assembling wood parts. It is 
usually a practice in our Art Depart- 
ment to bring the adhesives next to 
the layout area where materials are 
te be mounted on the display. 

Question: In the construction and 
assembly of your displays, what ma- 
terials are being adhered? 

Answer: In our Carpenter Shop, 
wood parts are assembled into fin- 
ished sections. We adhere wood-to- 
wood, and wood-to-Formica. Texto- 
lite, or equal, is bonded to plywood. 
In building display forms we use 
adhesives, and also in the manufac- 
ture of bentwood shapes used in 
exhibits. In our Art Department, 
adhesives are used to mount photo- 
graphic murals to framed panels 
which, in turn, are mounted in over- 
all coverage or on painted panels on 
the display itself. The mounted 
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photographs are cut out in free 
shapes prior to mounting on the dis- 
play. Type captions are adhered to 
finished display surfaces near the 
photographs. Cutout letters are also 
adhered to finished surfaces. We also 
use adhesives to mount customers’ 
specimen products to the finished 
surfaces of the display. The specimen 
products are either of paper, wood, 
steel or plastic. 

Question: Why are you using 
adhesives? 

Answer: By using adhesives in our 
construction and mounting opera- 
tions we reduce extra labor costs, 
and produce a “finished” finished 
display . . . not one with unsightly 
nails and staples. 

Question: What are your methods 
for applying the adhesives to the 
materials to be bonded? 

Answer: The liquid resin glue is 
taken from the manufacturer’s ship- 
ping container in a small dixie cup 
and applied manually with a brush. 
The shop-mixed urea resin glue is 
also applied with a brush over a 
small area, and with a paint roller 
on large areas, which gives us an 
even application. The Duco cement 
and Rez-n-glue is applied directly 
from the tube nozzle. Pliobond and 
plexiglas cement is applied with a 
small touch-up brush. On occasion 
we also apply the plexiglas cement 
with a hypodermic syringe. The con- 
tact bond which we use for adhering 
phenolic plastic laminates is applied 
with a paint roller and evened off 
with a metal sawtooth spreader. A 
squeegee is used to apply linoleum 
paste. 

Question: What is your precedure 
after the adhesives are applied and 
the materials joined together? 

Answer: Materials bonded with 
the liquid resin glue are clamped 
with hand screw clamps, and after 
1% hours the glue has set enough 
to permit light machining. It is 
totally dry in 6 to 8 hours and 
ready for complete machining. Ma- 
terials bonded with the urea resin 
glue are boiled dry with a dielectric 
machine. We run the machine over 
the bonded parts and the glue sets in 
a matter of seconds. When it is neces- 
sary to bond materials with Weld- 
wood glue, the materials are clamped 
with hand screw clamps until the glue 
has set. This takes between 12 and 
14 hours. 

Question: What is the life expec- 
tancy of the adhered joints on your 
displays? 

Answer: Under normal wear and 
tear, and without being water-soaked, 
the life expectancy of the glued joints 
is for a long period of time, usually 
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Carpenter pours liquid 
resin glue into container 
for application at work 
bench. 


Using a brush to apply 
glue to a display side 
panel. Rollers are used 
on larger pieces. 


Using a hand screw 
clamp to hold bonded 
wooden frame during 
initial cure period. 
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Applying glue to a dis- 
play 


disc which will 
then be adhered to the 
finished panel. 


A photograph being 
mounted on a plaque. 
Photos are water-soaked 
to make them flexible. 


Paint spraying a panel 
which is covered by 
frisket lettering. Rubber 
cement is used here. 


After paint has dried, 
frisket, which is ad- 
hered by rubber ce- 
ment, is peeled off. 


far outlasting the usefulness of the 
display itself. We have found that 
joints bonded with the urea resin 
glue and set with the dielectric ma- 
chine are most durable. 

Question: What is the pot life of 
the adhesives you use? 

Answer: The liquid resin glue is ap- 
plied from dixie cups, metal cans 
and rubber bulb syringes. Pot life in 
the syringe is from six months to a 
year; from two weeks to a month in 
the cups and cans. The urea resin 
powder glue is mixed with water in 
a metal container with enough being 
prepared for individual application. 
The remaining mixed glue is dis- 
carded and the container washed out 
and re-used. 

Question: What are the advan- 
tages of using adhesives? 

Answer: With the combination of 
the urea resin glue and the dielectric 
glue machine, a speed-up of produc- 
tion has been achieved. The bonded 
material is immediately ready for 
further phases of production such as 
additional joining, sanding, cutting, 
drilling, over-all assembly, final 
painting and finishing. 

Question: Did the use of adhe- 
sives solve any particular construc- 
tion problems? 

Answer: Yes, we previously wired 
customers’ specimens to plaques for 
display purposes. We now almost ex- 
clusively adhere the specimens with 
Rez-n-glue, Pliobond, Duco cement 
and Contact Bond, whichever is ap- 
plicable to the specimen material. 

Question: Do you have any spe- 
cial glossary of terms in referring to 
the adhesives, its usage and applica- 
tion? 

Answer: We refer to the liquid 
resin glue as white glue. The urea 
resin glue is called cold glue or Weld- 
wood glue. 

Question: Do you contemplate 
any future uses of adhesives? 

Answer: We plan to continue to 
use adhesives wherever possible, and 
as new, improved adhesives are intro- 
duced we will use them in an efort 
to secure stronger bonds, thus con- 
stantly improving our finished prod- 
uct. 

Question: Who are your adhesive 
suppliers? 

Answer: Liquid resin glue is sup- 
plied by Pilot Chemical Co.; urea 
resin glue by U.S. Plywood Corp.; 
Rez-n-glue and Plexiglas cement by 
Schwarz Chemical Co.; Formica 
Contact Bond by Mechanics Lumber 
Co.; and a local hardware store for 
linoleum paste, Pliobond and Duco 
cement. 
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How the Adhesive Manufacturer and User can 


Eliminate Solvent Hazards! 


PART 1 of this article presents a general survey of 
the field as well as a detailed analysis of possible in- 
halation hazards and what can be done about them 


Na too many years ago, the only 
adhesives available for industrial use 
consisted of water solutions of gums, 
such as dextrin and gum arabic, or of 
animal glue. Large quantities of these 
aqueous solutions are still being used, 
but to them have been added other 
aqueous emulsions with or without 
organic solvents, and adhesives which 
contain a considerable percentage by 
volume of volatile organic solvents. 

In addition, there are virtually 
solvent-free adhesives which set-up 
by polymerization, either at room or 
at elevated temperatures. In the latter 
category there may be some volatile 
monomer contained in the adhesive 
as it is applied and before it is cured. 
This article will confine itself to pos- 
sible harmful effects of orgaric sol- 
vents on people, and what preventive 
measures can be taken. 

The hazards which might arise 
from the use of solvents or of solvent 
containing materials may be grouped 
under three general headings: (1) 
inhalation hazards, (2) dermatitis 
hazards, and (3) fire and explosion 
hazards. Each of these categories will 
be considered separately. 


Inhalation Hazards 

Solvents which are used in or for 
adhesives are generally expected to 
evaporate completely and reasonably 
rapidly. The vapors of some solvents 
used have only narcotic effects when 
inhaled. However, there are a num- 
ber which have other, more serious, 
physiological effects. Among these 
are benzol (benzene) which is an 
aromatic hydrocarbon and has a del- 
eterious effect on the circulating 
blood and on blood forming organs. 
Others include carbon tetrachloride 
and other chlorinated hydrocarbons 
which may affect the liver, the kid- 
neys or the blood. Carbon disulfide, 
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By SAMUEL MOSKOWITZ 
Senior Chemical Engineer 
New York Dept. of Labor 


for example, is well known for its 
effect on the central nervous system. 

The American Conference of 
Governmental! Industrial Hygienists 
(ACGIH) has a Committee on 
Threshold Limit Values which an- 
nually publishes a list which gives 
the concentrations of, among other 
atmospheric contaminants encoun- 
tered in industrial establishments, 
solvent vapors which “. . . represent 
only conditions under which it is 
believed that nearly all workers may 
be repeatedly exposed, day after day, 
without adverse effect.” 

The Threshold Limits (sometimes 
called Maximum Allowable or Ac- 
ceptable Concentrations, and abbrevi- 
ated MAC) for some of the solvents 
used as such or in solvent-containing 
adhesives are: 


MAC in 
Solvent Parts Per 
Million 
acetone 1,000 
amyl acetate 200 
amyl! alcohol 100 
benzol (benzene) 25 
methyl ethyl ketone 
(butanone) 250 
butyl acetate 200 
butyl alcohol 100 
butyl cellosolve 50 
carbon disulfide 20 
carbon tetrachloride 25 
cellosolve 200 
cellosolve acetate 100 
chloroform 50 
cyclohexane 400 
cyclohexanol 100 
ethylene dichloride 
(1, 2-dichlorothane) 100 
diisobutyl ketone 50 
dioxane 100 


ethyl acetate 400 
ethyl acrylate 25 
ethyl alcohol 1,000 
ethyl ether 400 
hexane 500 
heptane 500 
methyl isobutyl ketone 100 
isophorone 25 
methyl acetate 200 
methyl acrylate 10 
methyl alcohol 200 
methyl cellosolve 25 
methyl cellosolve acetate 25 
methy! chloroform 500 
methyl cyclohexane 500 
methylene chloride 500 
naphtha (coal tar) 200 
naphtha (petroleum) 500 
methyl propyl ketone 200 
perchlorethylene 200 
propyl acetate 200 
propyl (iso) alcohol 400 
propylene dichloride 75 
Stoddard solvent 500 
styrene 100 
1,1,2,2-tetrachloroethane 5 
toluene (toluol) 200 
trichlorethylene 200 
xylene (xylol) 200 


In the manufacture of solvent ce- 
ments there are several procedures 
which can and should be followed in 
order to minimize employee exposure 
to solvent vapors. First, solvents with 
the lowest toxicities should be used 
in preference to those whose toxici- 
ties are higher. In each class of sol- 
vent there are choices which may be 
made, and which should not be based 
on cost alone. 

The author has seen a neoprene 
cement made with a considerable per- 
centage of benzol where toluene or 
cyclohexane could have been used 
with considerably less hazard to the 
employees of the manufacturer and 
of his customers. Similarly, one man- 
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utacturer was found to be using 
methyl cellosolve. When it was 
pointed out to him that cellosolve has 
almost identical properties (the only 
major difference is that cellosolve 
evaporates more slowly), he found 
that he could substitute the much less 
toxic substance for the methyl cello- 
solve he had been using. The substi- 
tution of less toxic substances will be 
taken up in the section on the use of 
adhesives. 

The equipment used in the manu- 
facture of an adhesive is usually some 
kind of mixer. To prevent unneces- 
sary evaporation of solvent during 
the mixing operation, this unit should 
be kept closed at all times. However, 
since it is impossible to add materials 
or remove a product from a totally 
enclosed container, the solution lies 
in making the mixer as tightly closed 
as possible. Any opening necessary 
for reasons other than the addition 
or removal of materials should be 
vented to the outdoors. In some cases 
an exhaust blower will be found nec- 
essary to prevent leakage of solvent 
vapor from the mixer. 


Using Direct Piping 


Liquids should be added to a mixer 
through piping directly connected to 
the mixer, so that displacement of 
vapor-containing air will be through 
the vent already provided. If solids 
are added prior to the addition of 
any solvents, although this is not the 
usual practice, they may be added to 
a mixer which is completely free of 
solvent and solvent vapor without 
Causing any vapor to reach the work- 
room. However, if solids are added 
after volatile solvents have been in- 
troduced into the mixer, vapors will 
leave the mixer unless these are re- 
moved as rapidly as they are released. 

This may be done with local ex- 
haust ventilation in a variety of ways. 
Air may be mechanically exhausted 
from the mixer at such a rate that it 
will enter the loading port with a 
velocity sufficiently high to prevent 
the escape of vapors through that 
opening. Another method is to con- 
struct a ring-shaped slot-type hood 
around the loading port. If the port 
is small enough, a slot half way 
around is adequate. Sufficient venti- 
lation should then be provided to 
capture solvent vapors which are dis- 
placed from the mixer as materials 
are added. 

An alternate method would be to 
stand the mixer in a mechanically 
ventilated booth-type enclosure. This 
booth should resemble a paint spray 
booth but need not be as deep in re- 


lation to its height and width. The 
velocity of air into the open face 
should be sufficient to control pos- 
sible escape of contaminants into the 
general air of the workroom. This 
type of control will also be useful 
during the removal of completed ad- 
hesive from the mixer. 

The last and least desirable method 
for controlling vapors which might 
be released into the air during manu- 
facturing operations is that of pro- 
viding mechanical general ventilation 
in the workroom. In order to be able 
to calculate the quantity of air re- 
quired to keep the concentration of 
solvent vapor below its MAC, one 
must know the rate at which the sol- 
vent is being evaporated into the air, 
preferably its maximum rate. These 
data are usually not readily available 
in an adhesive manufacturing plant. 
However, assuming that such data 
can be obtained the required venti- 
lation can be calculated by using the 
following formula. 


CFM=403 x 10° x sp.gr. x pts./min. x K 
mol. wt. x MAC 


CFM is the ventilation rate in 
cubic feet per minute; sp. gr. is the 
specific gravity of the solvent; pts./ 
min. is the quantity of solvent evap- 
orated in pints per minute; mol. wt. 
is the molecular weight of the sol- 
vent; MAC is the Threshold Limit of 
the solvents; and K is a constant. 
The constant K in the above equa- 
tion is introduced to provide for un- 
even dilution of the solvent vapor in 
the workroom. The distance between 
the points where vapor is released 
and those where air is exhausted 
from the room, as well as the loca- 


tion of fresh air inlets, constitute im- 
portant considerations in calculating 
the rate required for general ventila- 
tion. The value of K may vary from 
3 to 10 but is usually 4 to 6. 

Sample calculations for some of 
the solvents previously listed will 
soon indicate that general ventila- 
tion may be used when moderate 
quantities of the less toxic solvents 
are evaporated. However, _ this 
method is prohibitively expensive as 
well as exceedingly undesirable when 
more toxic solvents, such as benzol 
or carbon tetrachloride, are to be di- 
luted to relatively safe concentrations. 
However, the use of such solvents is 
to be avoided except in completely 
closed systems. 


Provides Better Control 


Although general ventilation may 
be practical when solvents of low 
toxicity are employed and the cost 
of installation may be lower, the use 
of local exhaust ventilation methods 
gives more positive and satisfactory 
control of the inhalation hazard. 

The inhalation hazard in factories 
in which solvent containing adhesives 
are used can be much greater than in 
those in which such adhesives are 
manufactured since the solvent must 
be evaporated completely in use. The 
principles of protection are identical; 
only the application may vary. 

The presence in cements of sol- 
vents which are the least toxic pos- 
sible is something which the con- 
sumer of adhesives should insist 
upon. At this point it might be apro- 
pos to speak about product labeling. 


Figure 1—Table Design for Spreading Wide Materials 
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Many states and some cities in the 
United States have laws which re- 
quire that containers with hazardous 
substances be adequately labeled. A 
label which follows the recommenda- 
tions of the Manufacturing Chemists 
Association in its Manual L-! will 
satisfy most, but not necessarily all, 
governmental regulations. The Com- 
mittee on Standard Labeling Proce- 
dure of the American Conference of 
Governmental Industrial Hygienists 
has written a set of rules and regu- 
lations on the labeling of hazardous 
substances which, it is hoped, will be 
adopted and enforced as a uniform 
set of nation-wide regulations. 

One of the advantages of the 
ACGIH rules and regulations is that 
the labeling of mixtures, which is im- 
portant in many industrial products, 
is provided for in what is believed to 
be a more realistic manner than in 
other sets of regulations or recom- 
mendations now in use. 

Generally, the label on a con- 
tainer of a hazardous substance 
should be large and legible. It should 
have the chemical name, not merely 
the trade name, of all hazardous 
compounds which are present in sig- 
nificant concentrations, a signal word 
to indicate the degree of hazard 
(Danger, Warning, or Caution), 
statements of the principal hazards, 
precautionary measures to be ob- 
served, first-aid instructions, methods 
for the disposal of the empty con- 
tainer (when practical), and the 
name and address of the manufac- 
turer. In addition, the word “poison” 
and a skull and crossbones in red 
should appear when substances which 
can Cause acute or slow poisoning are 
present. 

The International Labour Office, a 
United Nations agency, with head- 
quarters in Geneva, has also prepared 
a set of recommended labels for haz- 
ardous substances. Its labels utilize 
symbols for signal words to indicate 
to those who are illiterate that haz- 
ardous substances are present in the 
container. A warning or precaution- 
ary label is useful in informing both 
management and labor that there are 
hazardous substances in the container 
so that both can exercise the neces- 
sary precautions and use proper con- 
trols to avoid injury. Such labels also 
enable management to select mate- 
rials which have the lowest toxicities. 

It cannot be over emphasized that 
it is usually unnecessary to employ 
any of the more toxic solvents as 
constituents of adhesives or as sol- 
vents to clean surfaces or make them 
tacky for self adhesion. It is man- 
agement’s_ responsibility to make 
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every effort to procure adhesives or 
solvents which contain the most in- 
nocuous substances consistent with 
the use requirements. In some cases, 
if management does not exercise the 
best judgment in its selection of sol- 
vents or solvent-containing materials, 
labor may take a hand. 

It is not unusual for our organiza- 
tion to receive complaints from em- 
ployees or employee groups that in- 
juries are occurring in factories. 
Where solvents are the causative 
agent, we invariably recommend the 
use of less toxic materials and pro- 
vision for proper ventilation. 

Some time ago we investigated 
health injuries which resulted from 
the use of benzol in fast drying inks 
in the rotogravure industry. The in- 
juries were real in spite of the use 
of local exhaust ventilation on the 
printing presses. Medical examina- 
tions of the employees and air analy- 
ses for benzol vapor indicated that 
the exposure was serious. Confer- 
ences among the printers, the ink 
manufacturers, and the N. Y. State 
Department of Labor, resulted in the 
production and use of benzol-free 
inks. Finding that the ink was not 
drying quickly enough to satisfy him, 
a plant foreman began to add benzol 
to the ink fountain. He had second 
thoughts while discussing the prob- 
lem with an employee armed with a 
large pipe wrench. There is no doubt 
that labor in the country is generally 
intelligent and informed enough to 
want to help protect its health against 
occupational hazards. 


Determining Factors 


As previously indicated, the plant 


‘in which solvent-containing adhesives 


are used must be provided with ven- 
tilation to prevent possible toxic ef- 
fect upon the employees. The kind 
and rate of ventilation which must 
be provided will depend on. 

(1) The composition of the sol- 
vent. 

(2) The quantity of solvent evap- 
orated in a given time. 

(3) The method of application of 
the adhesive. 

(4) The size of the material on 
which the adhesive is applied. 

It is conceivable that in a plant in 
which not very much solvent is evap- 
orated no mechanical exhaust venti- 
lation need be provided. The work- 
room’s volume can be calculated 
as available for initial dilution of the 
solvent vapor which is given off by 
the adhesive as it dries. In addition, 
it may be assumed that air leakage 
into the workroom will provide one 


Figure 2—Rear Hood for 
Tank or Table 


Note: Duct diameter to maintain velocity of 
from 1500 to 2500 L.F.M. is recommended. 
Maximum width: four feet; maximum length of 
transition piece: four feet. More than one is to 
be used for larger hoods. 


to two air changes per hour even 
with windows closed. 

Using these data and the formula 
for general ventilation requirements 
previously given, one can calculate 
the volume of solvent which may be 
evaporated without providing other 
than natural ventilation. In making 
such calculations, the value of K in 
the formula should be taken as 10 
since mixing of solvent vapor with 
workroom air is induced only by am- 
bient air movement caused by tem- 
perature differences, and by the mo- 
tion of people and machines. 

Such mixing and dilution is less 
certain than that provided by me- 
chanical exhaust systems. Naturally, 
only small volumes of relatively in- 
nocuous solvents may be evaporated 
into a workroom without providing 
positive means for the dilution or re- 
moval of the vapors. 

As with adhesive manufacturing 
processes, adhesive spreading opera- 
tions are best controlled by the use 
of local exhaust ventilation. This type 
of control is more efficient since the 
vapors are removed at the point of 
release. In addition, the cost is lower 
in the long run since smaller volumes 
of air may be exhausted for good 
control of the inhalation hazard. 

A roller coating machine, such as 
is used in the shoe industry, will fit 
into a booth-type enclosure only 
slightly larger than the machine. Ad- 
ditional space must be provided for 
operator efficiency in handling the 
pieces to be coated. It must be re- 
membered that adhesive-spread ma- 
terial is still wet when it is removed 
from the coating machine. These 
coated pieces must not be permitted 
to dry and evolve solvent vapors into 
the workroom air. The size of the 
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Figure 3—Slot Ventilation Along Center of a Table 


pieces to be dried and the volume 
and composition of the solvent to be 
evaporated will be the criteria upon 
which the kind and quantity of ven- 
tilation to be employed must be de- 
cided. 

If a booth is used for a roller coat- 
ing machine, it is necessary to main- 
tain an inward air velocity of at least 
75 feet per minute—preferably 100 
feet per minute—through the face 
of the booth. Baffles may be used to 
maintain an even flow of air through 
the entire open face of the booth. 
This results in a construction similar 
to that of a paint spray booth. How- 
ever, the booth need not be as deep 
as one used in spraying since re- 
bound is not a problem. 

A common method for applying 
adhesives to flat objects is hand 
brushing. Unless minimal quantities 
of solvent adhesives are used, the 
preferred method for control is the 
use of ventilated tables. Generally, 
the size of the object to be cemented 
will determine the kind of table to 
be used. 

Figure I, taken from the ACGIH 
Manual of Industrial Ventilation, 
shows a table which can be used on 
wide materials, up to the reaching 
distance by employees from both 
sides—about six feet. It is advisable 
to put coarse screening over the slots 
to prevent small pieces of light mate- 
rials from being sucked in. The in- 
dicated ventilation rate is 50 to 100 
cfm per square feet of table top. 
However, for a six-foot table the 
recommended ventilation rate is 150 
cfm per square foot of table top area. 

Tables which are no wider than 
four feet, and preferably not wider 
than three feet, may be ventilated 
along one edge. Figure II is an il- 


lustration from a New York State 
Department of Labor publication. 
The indicated ventilation rate (K) 
for spreading adhesives is 100 cfm 
per square foot of table surface. 
However, since adhesive spreading is 
accompanied by active motion of the 
employee performing the operation, 
it would be advisable to provide at 
least 150 cfm per square foot of 
table area. The use of end shields, 
indicated by dotted lines, will help 
prevent cross currents of air and will, 
therefore, provide better control. 
Figure III, again taken from the 
ACGIH Manual, shows how slot ven- 
tilation can be used along the center 
of a table so that workers can brush 
narrower or smaller pieces from both 


sides. With this installation it would 
also be advisable to provide 150 cfm 
per square foot of table area. If pos- 
sible, end shields should also be used. 

If the table is more than about six 
feet long, one plenum should be pro- 
vided for each four to eight feet of 
length. The ducts from the plenums 
should then be properly connected to 
a common header duct within which 
the air velocity should be about 2000 
feet per minute. 

Irregularly shaped objects, rather 
than sheet material, may be coated 
with adhesives on a downdraft table 
such as is illustrated in Figure IV, 
N. Y. State Department of Labor. 
As the height of the object increases, 
the ventilation rate should be in- 
creased. The height of the baffles 
should also be raised. 

Spreading adhesive or solvent ce- 
ments on very large objects, such as 
balloons, is usually performed with 
general exhaust ventilation acting as 
the control procedure. The formula 
previously given for the calculation 
of the required ventilation rate is 
applicable in such a case. 

A few final words about ventila- 
tion systems: no ventilation system 
will function properly unless it is 
well maintained. All parts must be 
cleaned periodically and frequently. 
Fan belts must be kept tight enough 
to prevent slipping. Grill work on 
slots and tables, or in front of fans 
for general ventilation, must be kept 
free of lint and other foreign mate- 
rials so as not to reduce air flow. 

Continued Next Month 


Figure 4—Downdraft Table for Irregularly Shaped Objects 
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Note: Grille area not less than two times the projected area of work. Boffle height not less than 


highest working level. 
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By substituting a synthetic rubber 
sealing tape for the conventional 
mechanical fasteners used, contrac- 
tors installing curtain wall panels for 
the new Delaware Valley Regional 
High School, Baptistown, N.J., were 
able to complete the job in about 
one quarter of the time that would 
be normally required. 

The general procedure used with 
the type of porcelain exterior pan- 
els called for in the modern school 
structure is to set the panels in posi- 
tion with four aluminum snap beads 
requiring 12 screws. By using the 
sealing tape, however, the ironwork- 
ers were able to eliminate all use of 
screws. They merely put lengths of 
tape on the beads which were then 


After cleaning the surrounding area, a 
worker installs the surface-finished panel. 
The units are non-load bearing. 


: Panel installation time cut 75 per cent by 


snapped into place on each side of 
the green porcelain panels. 

Developed by United States Rub- 
ber Co., the tape is designated as 
U-100 and has been field-tested for 
the past year. The long trial program 
is said to have uncovered many out- 
standing characteristics, such as ex- 
cellent adhesion to a variety of sur- 
faces, including glass, aluminum and 
brass; resistance to oxidizing; and 
virtually permanent flexibility. It is 
considered by many to be a major 
break-through in the construction 
field. 

According to fabricators who have 
been using the tape for the past year, 
its ozone and weathering properties 
have been outstanding. Laboratory 


A length of the synthetic rubber sealing 
tape is applied to the aluminum snap 
bead on the job site. 
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Substituting Sealing Tape for Screws 


tests have demonstrated that it re- 
mains flexible at minus 76°F., and 
stable at continuous temperatures up 
to 150°F. 


Exposure Tests 


Exposed for many hours to ozone 
concentrations 15 times greater than 
the greatest known in this country— 
California and Waskiugton, D.C.— 
the tape showed no signs of deterio- 
ration. Extreme weather conditions 
produced no appreciable loss in flex- 
ibility, and the tape showed neither 
shrinkage nor fatigue. 

It is also being used where flexible 
gasketing and sealing is required, 
and as an anti-squeak buffer between 
metal panels. 


Tape-spread aluminum strips are set in 
place on all four sides of the porcelain 
panel. Previously 12 screws were required. 
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McCulloch’s Raymond Ranta, right, and 
Fuller's William Minarik inspect a Scott mo- 
tor as it moves along the production line. 


iatats engineer Fred Caswell, 
of the Marine Products Division 


of McCulloch Corporation, Minne- — 


apolis, Minn., had experimented with 
epoxy resin adhesives in the lab 
and had observed on the assembly 
line the amazing ability of epoxies 
to weld dissimilar materials. 

“Why not put together an entire 
Scott outboard motor with epoxy 
resin?” he asked. 

Using an epoxy designated as 
Resiweld, Caswell and his team glued 
together about 75 per cent of a five 
horsepower Scott motor: the crank- 
case was glued to the block, the ex- 
haust cover plate was glued to the 
block, the intake manifold was glued 
to the crank case, the carburetor and 
other small parts were glued to the 
intake manifold and to other portions 
of the engine. 

Traditional bolting methods were 
used only in assembling the connect- 
ing rod caps and the cylinder head. 

The glued motor was placed in a 
test tank where it ran successfully 
for half an hour. Engineer Caswell 
is convinced the motor would have 
run longer without failure had more 
care been taken in machining the 
motor parts surfaces. He labels the 
experiment as both interesting and 


Epoxies on the 


Production Line 


By RICHARD E. SMITH 


Vice-President, Research & Development 
H. B. Fuller Company 


Adhesive supplier and company engineer 


cooperate to solve bonding problems 


satisfactory. With recent improve- 
ments in epoxy resins, a repetition of 
the experiment would undoubtedly 
be many times more successful. 

McCulloch Corporation is not 
considering junking its regular as- 
sembly line methods in favor of a 
100 per ‘cent epoxy welding proce- 
dure. The experiment does demon- 
strate, however, that research en- 
gineers like Fred Caswell are thinking 
more and more about epoxies and 
how they can help lower production 
costs. 

In the case of the McCulloch 
Corporation, the experiment proved 
beyond a doubt that the use of 
epoxies for certain steps in the as- 
sembly process was entirely justified 
—that further use of epoxies should 
be considered where it would do the 
job and save time. 

McCulloch Corporation did have 
specific applications for which an 
epoxy adhesive seemed to be ideally 
suited. The introduction of process 
changes in the assembly line came 
about not only because of the 
strength properties of epoxy adhesive, 
but also because engineers employed 
by two different companies—the 
manufacturer and the adhesive sup- 
plier—were able to work together in 
common solution of problems as they 
developed. 

First, was the water pump applica- 
tion. Scott motors are unusual in the 
industry in that they have two water 
pumps: one to bring water through 
the motor for cooling purposes and 
the other to bale water from the boat 
automatically. An epoxy was found 
to be an ideal adhesive for welding 
a stainless steel liner to the interior 


of a die-cast aluminum water pump 
housing. 

A number of epoxy variations 
were tried. McCulloch Corporation 
liaison engineer Raymond Ranta and 
Fuller Company technical service en- 
gineer William Minarik conferred 
many times before the perfect com- 
bination was found. 

Where epoxy is being considered 
for a specific assembly operation, the 
problem is to select the proper for- 
mulation. This involves exchange of 
information and test data between 
engineers and laboratories. 

As a starting point, Minarik and 
Ranta filled in a service request form 
for Resiweld Adhesives and Plastic 
Alloys. This involves a complete 
description of the application, sur- 
faces to be bonded, gauge or thick- 
ness of parts, special coating or sur- 


About the Author... 


RICHARD E. SMITH joined H. B. 
Fuller Co. in 1937 and has been 
research director of the company 
since 1941. The firm's Resiweld 
division was formed under his di- 
rection. 
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facing of the parts, surface pre-treat 
ment and flexibility of the parts. 

The engineers considered tempera- 
ture extremes which would be en- 
countered, not only during assembly, 
but in actual use of the manufactured 
product. The type of stress, contact 
with water or moisture and possible 
contact with chemicals also was con- 
sidered and tested. 

On the production line, the re- 
quired pot life of the adhesive, the 
curing temperature and the time 
available are major factors. 


Additional Considerations 


In addition, these questions had 
to be considered: 

How will the Resiweld be applied: 
by hand, by roll coaters or by press- 
feed applicators? 

What physical property is most de- 
sired: very fluid, flowable, semi- 
flow resistant, or non-flowing? 

How will the parts be held or 
jigged during the cure? 

Is color a factor in the assembly? 
Will the joint be visible on the 
finished article? 

What are the price limitations? 

Answers to these questions give 
Fuller Company chemists the infor- 
mation they need to formulate a 
tailor-made epoxy to meet the manu- 
facturer’s specifications which had 
been previously determined by actual 
engine operation in test situations. 
Test tanks are used to simulate use 
conditions; fresh water motor tests 
are conducted in the St. Croix River 
on the Minnesota-Wisconsin bound- 
ary; and salt water testing is done in 
Florida. 

Engineers then check heat, vibra- 
tion, shock loading and corrosion re- 
sistance of parts assembled with the 
recommended epoxy formulation. 
The water pump assembly is sub- 
jected to 1000 hours of salt spray and 
is then destroyed and examined for 
salt-resistance at the point of the 
bond. 

During the testing period, Fuller 
Company engineer Minarik and Mc- 
Culloch Corporation engineer Ranta 
worked closely. Their repeated con- 
ferences and discussions of problems 
and eventual solution of these prob- 
lems resulted in less expensive, bet- 
ter procedures which enabled Mc- 
Culloch Corporation to offer a bet- 
ter product on an intensely competi- 
tive market. 

The association of these two en- 
gineers brought the solution to an- 
other production line situation—and 
did it cheaply: a ball check valve 
made from die-cast aluminum with a 
pressed-in, die-cast valve retainer. 
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In assembling the fuel line connector, top, 
adhesive is applied to the adapter and the 
housing containing the ball-check valve. 


Center photo shows an adhesive-coated 
stainless steel liner for an outboard motor 
being pressed into the die-cast water pump 
housing. 


An especially modified epoxy was needed 
to bond the acrylic plastic parts of the 
motor hood shown in the bottom photo. 
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Use of a heat weld would have 
distorted the housing, making the ball 
check valve inoperable. Research into 
this problem showed another Resi- 
weld adhesive to be ideal for three 
basic reasons: 


(1) Little or no heat was required 
for the weld. 

(2) The adhesive was resistant to 
gasoline and oil. 

(3) The adhesive made a neat 
joint—important since that part of 
the motor is exposed to view. 


The fuel line connector application 
of adhesive is being used on Scott's 
entire line of motors—except the 3.6 
horsevower motor, the smallest in the 
McCulloch Corporation line. The 


use of adhesive bonding in the fuel 
line assembly has cut costs consid- 
erably, according to Ranta. 


Top Hood Application 


Versatility of resin-type adhesives 
in manufacturing is demonstrated by 
use of Resiweld for the top hood ap- 
plication on the Scott motor. A die- 
cast aluminum front housing is glued 
to a fibre glass top hood. A tongue 
and groove joint is provided to allow 
maximum adhesion surface. 

A special problem arose in this ap- 
plication and the solution was worked 
out through close cooperation be- 
tween the engineers of the two com- 
panies. Resiweld worked well in as- 


sembling the aluminum housing and 
the polyester fiber glass hood. When 
Scott introduced an acrylic plastic 
top hood, an adhesive giving better 
bond strength to this difficult-to-weld 
plastic was needed. Fuller Company 
chemists developed a modification of 
the resin adhesive which was unique 
in that it provided specific adhesion 
to acrylic plastic. The latter cannot 
be bonded by ordinary epoxy adhe- 
sives. 

Executives of the two firms are of 
the opinion the McCulloch Corpo- 
ration-H. B. Fuller Company expe- 
rience is an example of intercompany 
cooperation which is today producing 
finer manufactured products at lower 
cost to the consumer. 


Adhesive-Mounting a Cultured Pearl 


1 In New York City’s exciting Jeweler’s Exchange, a customer 
can have the pearl of her choice mounted in the setting of 

her choice while she waits. Here expert Max Mermelstein 

prepares cultured pearl by drilling a “‘peg"’ hole. 


2 A special pearl cement consisting of a basic adhesive 
compound and a hardener, or curing agent, are mixed together 
in a watch crystal. A tiny metal spatula is used and 

care must be taken not to get any adhesive on the skin. 


3 The pearl adhesive is applied to both the cultured 

pearl iself and the metal setting. No heat or pressure is needed 
to cure the unit. Here two completed pearl clips 

are inspected by a customer. Total elapsed time: 20 minutes. 
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By E. PATRICK McGUIRE 


A dollars and sense analysis shows that in many cases 
multiplication of adhesive grades leads to duplica- 
tion and cuts into the manufacturer's over-all profit 


The term “overgrading” is of very 
real economic significance in the ad- 
hesives industry. Very simply stated, 
overgrading indicates a management 
situation in which the existence of a 
multiplicity of product grades ac- 
tually reduces rather than enhances 
the firm’s profit structure. 

This description is of necessity an 
oversimplification of a complex 
management problem. It does, how- 
ever, strike at the heart of this 
dilemma—the reduction of potential 
profits. In the following paragraphs 
we shall seek to examine the origins 
and ramifications of overgrading. 

The early economic history of the 
adhesive industry was one of rela- 
tively steady growth. The manufac- 
turer produced a small variety of ad- 
hesives that were satisfactory for the 
limited industrial scheme that con- 
fronted him. Many adhesives were 
of the all-purpose variety and conse- 
quently used on a wide range of in- 
dustrial applications (witness the 
early industrial applications of ani- 
mal glue). 

The advent of World War II and 
the superimposition of an expanding 
plastics technology on an already 
burgeoning technical economy 
wrought radical changes in this pic- 
ture. With the growth of the plastics 
technology came a greatly increased 
source from which to draw adhesive 
formula components. At practically 
the same juncture, bonding-machine 
design was undergoing a_ similar 
change. New machines demanded 
special adhesives because of their in- 
dividual peculiarities revolving about 
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new methods of applying the adhe- 
sive and more stringent requirements 
with regard to bonding speeds and 
finished bond strengths required by 
some end-products. 

The new machines and the new 
films, foils and papers of the pack- 
aging industry posed an important 
problem to the adhesives producer, 
who responded naturally enough 
with a multitude of extremely spe- 
cialized needs adhesives to meet these 
specialized needs. The last few years 
have given no indication that this 
trend is letting up. As a matter of 
fact, within the past two years the 
industry has probably produced 
more new formula grades than in 
the five year period immediately pre- 
ceding. 


Operations Impeded 


Admittedly this is an age of acute 
specialization and this trend fits in 
with the general industrial pattern. 
However, some adhesive producers 
have carried product specialization 
past a reasonable juncture and to 
the point that it actually impedes 
their operations and restricts their 
profit potential. 

As is the case with many indus- 
trial producers, the adhesive manu- 
facturer, although vaguely aware of 
his supply curve characteristics, is 
nonetheless almost completely in the 
dark when attempting to define the 
demand curve that faces his firm or 
his industry. A basic economic tenet 
is that market price is created by 
the equilibrium established between 


supply and demand. Figure | is a 
simple graphic illustration of how 
these interacting functions establish 
a market price for an imaginary ad- 
hesive grade. The problem that faces 
the adhesive producer is, as we have 
noted, that he has very little inkling 
of the actual characteristics of line 
D, the demand curve. 

Faced with such a situation the 
adhesive manufacturer may respond 
with a widening range of adhesive 
grades, many of which may perform 
nearly identically. This reaction may 
arise out of the belief that a broad 
product diversification and special- 
ization will produce a_ semi-shield 
against direct adhesive grade compe- 
tition by competitors. The producer 
feels that the aggregate of a number 
of buyers purchasing specialized ad- 
hesives will outweigh the production 
advantage of grade standardization. 

In some instances this feeling may 
be justified. It is evident, however, 
that much of this competitive advan- 
tage is negated when the industry in 
general or several major competitors 
alter their marketing policies to meet 
this situation. 

Coupled with the adhesive pro- 
ducer’s inability to assay the demand 
curve facing his firm is the relative 
inelasticity of demand. There are in- 
stances, where an elastic demand 
curve exists, in which a price reduc- 
tion will stimulate consumption of 
the product under examination. 
However, by and large this situation 
does not exist in the adhesive indus- 
try. 

A price reduction may result in 
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a temporary market advantage for 
the firm since it garners some of its 
competitors business. But such ac- 
tion is usually met by similar reduc- 
tions in the price levels of competi- 
tive adhesive grades. The end result 
is a gradual diminishment of profit 
margins for all producers of the 
grade involved. The market then 
swings back to an equilibrium point 
nearly identical to the pre-pricecut 
distribution pattern. 


Product Research 


Faced with these facts, the in- 
telligent producer responds with an 
ever increasing emphasis on product 
research. He attempts to establish 
a time-lag situation in which he can 
reap the profits of a new innovation 
unencumbered by the leveling in- 
fluence of pressing competition. In 
this process, the research arms of 
the corporation naturally spew out 
a greatly increased array of product 
grades. From one point of view 
we might view this reaction as emi- 
nently satisfactory because it stimu- 
lates research and national growth. 
It does, however, pose some serious 
management problems. 

To begin with, perhaps not more 
than one out of five grades released 
by the laboratory really catches on 
and sells in such quantity that it can 
be considered a true profit item. The 
remaining four grades find some 
strange destinations. Two or perhaps 
three of them prove unacceptable in 
a relatively short period or undergo 
rapid technological obsolescence and 
are consigned to the laboratory 
archives. These grades are relatively 
harmless to the organization since 
they never actually go into produc- 
tion. The experience gained in their 
formulation and testing has actually 
been beneficial. 


Profits Drained Off 


It is the remaining grade that goes 
into partial production that poses the 
real dilemma. This is a point where 
potential profits can quietly and 
slowly leak away. For the moment, 
for the purposes of identification let 
us designate this particular grade as 
Grade X. 

Grade X comes into existence be- 
cause of the need for a specialized 
adhesive. At its birth the develop- 
ment arm of the corporation is as- 
sured that this baby will grow to a 
veritable giant. The grade is pro- 
duced and sold. Then, something 
happens to stunt the grade’s growth. 
- Perhaps the operation it is to be 

used on becomes obsolete or the 
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sales department loses the account. 
In any case, for one or a host of 
reasons the usage level of this grade 
never grows to a satisfactory pro- 
duction level. The demand for the 
grade becomes sporadic and produc- 
tion intervals on the grade stretch 
out. Instead of a giant we find our- 
selves saddled with a white elephant. 

There are many interesting conse- 
quences to Grade X’s existence. Per- 


haps the accounts calling for the 


product order in lots that do not cor- 
respond to production batch sizes. 
The producer is forced to manufac- 
ture an excess and store the differ- 
ence between orders. Invariably, 
over-age products accumulate that 
must be either blended back into 
new batches or discounted and sold 
at a loss. It is nearly impossible to 
obtain an exact definition of the 
extra production costs that are thus 
entailed. 

Concurrent with this manufactur- 
ing difficulty is the problem of main- 
taining adequate stores of raw mate- 
rials for the production of Grade X. 
If this grade is now established at 
a reduced production level, the man- 
ufacturer will be forced to limit the 
size of his raw material purchases. 
With this limitation come transpor- 
tation and supply problems and the 
disappearance of quantity discounts. 


These factors distort the supposed 
profit margin on this grade. 

Most adhesive producers are faced 
with positive limits on the size of 
the physical plant involved and the 
production capabilities of the labor 
force employed. The very inflexibility 
of these physical assets should of 
itself provide the major rationaliza- 
tion for a sane product arrangement. 

We may correctly assume that 
each adhesive producer does have an 
average cost per unit of production. 
To be sure, some adhesives because 
of manufacturing peculiarities do 
have costs which are higher than 
others. This fact acknowledged, we 
may nevertheless arrive at an aver- 
age total cost. 


Average Total Cost 


In analyzing the effect of over- 
grading on this average total cost we 
will for the moment consider the 
physical plant of the producer to be 
within rigidly fixed limits. That is 
to say that he will have pre-arrived 
estimates as to his storage and pro- 
duction space. In this analysis we 
will also consider the average fixed 
costs: rents, depreciation, etc. We 
will likewise evaluate the average 
variable costs of the producer: labor, 
materials, etc. 


Figure 1—Hypothetical Example of How Supply and Demand 
Create an Adhesive’s Market Price 


507 
40 5 
a 
5 
2 304 
8 (.25)}---------- 
§ .204 
ze) 
O 
10: 


E (reference intersection) 


50 ~—«.75(875)1.00 


125 150 175 


100,000 Pounds per year 


ADHESIVES AGE, OCTOBER, 1959 


i.e a 54 sc 0 ee: 4 . 
ae 3 a a : 3 paw / ee ie oe ‘i ee. yt 4 — Bas fe 
. e “fe “J : : , ’ . 

Fi 
ae 
e | 
| 
i] 
A 
mee 
{ 
_ 
- MM 
3 ; 
2 ' 
, ! 
; 1 
' 
' 
; ' 
' 
. ' 
' 
. ' 
' 
' 
' 
: ' 
HUEUAAEAAAAAAUAAUOOOUOUDEDEEEEAEAROGOAGULAQUUGUODEUERUAEREEEEOECUUUOUUUOLAELEEEELERLEGEGCEAGUASUUOOLOUUEEREREDAEEEOOUEN OO ONT ODODEDERENEGOOELGATOON GAOT DELORDNUEEEERAGUUOUOUUCUIODEUEODOCEOOORROOROOUUOUODOOEIOEEOEE 
= ee 
‘ 
: 
| “~ * | yl 
iy oS ee) Fae 
i i as i _ 


Figure 2——Average Cost Relationship at Increasing Levels of 
Production with Fixed Physical Assets 
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Under an _ oft-cited production 
scheme, the manufacturer's average 
total cost will decrease steadily as 
his production increases and the 
fixed costs take a smaller and smaller 
bite out of the unit costs. There is, 
however, a level of production or 
of grade specialization at which 
average total cost will actually in- 
crease due to the physical limitations 
of the existing manufacturing plant. 
Simple expansion of the plant will 
not of itself return these costs to 
their lowest levels. 


Limited Plant Space 


Figure 2 shows the hypothetical 
reaction of the three cost curves to 
increased production with inelastic 
plant dimensions. 

Under the extremely similar cir- 
cumstances of overgrading we will 
get a nearly identical disposition of 
the average total cost. This graph 
then illustrates that in some respects 
the producer would be wiser to select 
a lower level of production, eliminate 
overgrading by standardizing his ad- 
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hesive grade structure, reduce his 
average total cost, and realize greater 
profit per unit. 

Old and obsolete adhesive grades 
like old shoes resist the best inten- 
tioned efforts to discard them. It is 
very likely that within the recesses of 
some sales or development execu- 
tive’s brain rests the fond hope that 
despite all, some day Grade X is go- 
ing to begin paying its way. In the 
vast majority of cases these hopes 
are ill founded. 

Despite the lip service this per- 
son pays to American mass produc- 
tion techniques, he would neverthe- 
less prefer to cling to the vestiges of 
a_ craft-guild individually tailored 
economy. 

Obviously many adhesives must be 
tailored to particular customer speci- 
fications and this in our present state 
of industrial development is a very 
natural occurrence. The writer does 
however believe that the manufac- 
turer, in fairness to himself, must 
look very critically at the short term 
and long term volume potential of 
the grade under consideration. 


Acknowledging that overgrading 
does exist to variant degrees through- 
out the adhesive industry we may 
now turn to some proposed reme- 
dies to this situation. The following 
are but a few steps in a broad pro- 
gram that can be initiated within the 
organization to curb the growing 
threat of overgrading. 


Program Outline 


(1) Periodic review of the actual 
sales of each adhesive grade and the 
elimination of marginal products for 
which demand has evaporated or 
which have experienced technologi- 
cal obsolescence. 

(2) Review of formulary ingre- 
dients with a view to standardiza- 
tion of as many as possible proprie- 
tary additives: defoamers, preserva- 
tives, etc. 

(3) Standardization of container 
sizes and specification types to elimi- 
nate container inventory and storage 
problems. 

(4) Standardization of label 
forms and labeling procedures. 

(5) Survey of variant compound- 
ing techniques with a view to stand- 
ardization and utilization of single 
larger size production units. 

(6) Where it is necessary to pro- 
duce a highly specialized grade, an 
accurate cost analvsis for the prod- 
uct should be performed. The mar- 
ket price should reflect the real ad- 
ditional cost to the producer for the 
manufacture of this grade. 

To be sure, the above suggestions 
are only the simple first steps of 
what is essentially an extremely 
complex management procedure. It 
has been thought that the major 
emphasis for this change in policy 
must be directed to the grass-roots 
level of the individual adhesive sales 
representative. A realization of the 
problem at this level will check to a 
large degree the chain of circum- 
stances that produces overgrading. 
The salesman armed with an effective 
arsenal of tried and dependable 
grades is in a much more secure 
market position than the competitive 
representative burdened with five 
thousand adhesive grades none of 
which he is really sure will perform. 

Faced with rising labor and mate- 
rial costs the adhesive manufacturer 
may well find himself in the para- 
doxical position of actually having 
to refuse some business in order to 
retain a sane and sensible grade and 
profit structure. However, unless he 
assumes such a position, he may 
well overgrade himself right into 
oblivion. 
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14 Papers Presented 
At Bonding Symposium 


Technical Association of the Pulp 
and Paper Industry held a Fiber At- 
traction and Bonding Symposium on 
September 9-11 at the Institute of 
Paper Chemistry in Appleton, Wisc. 
Over 200 persons attended the three 
day Symposium which featured the 
presentation of 14 papers. The papers 
were given in five sessions, they were: 

Session 1, Principles of Adhesion 
—Fundamentals of Adhesion” by 
Alfred H. Nissan (Rensselaer Poly- 
technic); and “Structural Aspects of 
Bonding” by J. A. Van den Akker 
(Institute of Paper Chemistry). 

Session 2, Development of Wet 
Web Strength—‘Fiber Agglomera- 
tion and Dewatering” by W. L. Ing- 
manson and S. T. Han (Institute 
of Paper Chemistry); “Wet Web 
Strength” by W. Brecht and H. Er- 
furt (Institut fur Papierfabrikation, 
Technische Hochschule, Darmstadt, 
Germany); and “Some Aspects of 
Wet Web Behavior” by A. Robertson 
(Pulp and Paper Research Institute 
of Canada). 

Session 3, Fiber Properties Affect- 
ing Adhesion—‘Flexibility of Fibers” 
by S. F. Kurath (Institute of Paper 
Chemistry); “Dimensional Stabiliza- 
tion of Paper” by W. E. Cohen, A. J. 
Stamm and D. J. Fahey (U. S. Forest 
Products Laboratory); and “Fiber 
Geometry as Related to Adhesion” 
by Renata G. Marton (College of 
Forestry, State University of New 
York). 

Session 4, Development of Bonds 
—‘“Mechanism of Bonding” by W. 
Boyd Campbell (consultant); “Fiber 
Surface Area and Bonded Area” by 
J. W. Swanson (Institute of Paper 
Chemistry); and “Bonding in Syn- 
thetic Fiber Papers” by R. A. A. 
Hentschel (DuPont). 

Session 5, Role of Additives in 
Bonding — “Polysaccharide Adhe- 
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Tooth Glue 


A tooth glue that might even- 
tually eliminate the need for 
dental plates and bridges has 
been developed by United 
States Navy medical research- 
ers. According to reports, the 
development offered the possi- 
bilities of taking a tooth out, 
filling it and placing it back; 
extracting teeth that need 
straightening and gluing them 
back in neat order, and perhaps 
repairing broken bones. 

Experiments with dogs indi- 
cate that after a tooth is pulled, 
the original tooth or an artifi- 
cial substitute can be inserted 
in the socket with the new ce- 
menting substance. An _ ex- 
tracted tooth would be dead 
when re-inserted. No dental 
glue studies have been made on 
humans and the Navy is not 
making any claims that the 
technique will work on man, 
however, the animal work looks 
very promising for human ap- 
plication, the Navy states. 

The glue is composed of ma- 
terials that make up human 
bone, including calcium, phos- 
phorous and glycogen. The 
basic material is in liquid form, 
but a resinous polyester mate- 
rial is added to convert it to a 
solid. Certain catalysts are also 
added to make the material set 
quickly after the tooth is em- 
bedded in it. 


sives” by M. L. Cushing (A. E. Sta- 
ley); “Mechanism of Retention of 
Resin Additives” by E. F. Thode, 
J. W. Swanson and S. F. Kurath (In- 
stitute of Paper Chemistry); and 
“Elastomeric Binders” by Paul J. Mc- 
Laughlin (Rohm & Haas). 


Symposium on Sealants 
Planned by SAMPE 


The Society of Aircraft Materials 
and Process Engineering will hold a 
Symposium on Sealants and Sealing 
of Aircraft, Missiles, and Electrical 
Components on October 28-30 at the 
Institute of Aeronautical Sciences in 
Los Angeles, Calif. The meeting 
dates are concurrent with the Air- 
craft Electrical Society Show which 
will be held at the Pan Pacific Audi- 
torium in Los Angeles. The Sym- 
posium has been two years in the 
planning and is the culmination of 
the efforts of hundreds of technical 
men in the aircraft and missile indus- 
tries. These include those who design 
systems to be sealed as well as those 
who design sealants, both civilian and 
military. 

Papers to be presented during the 
three day program are: October 28, 
Morning Session—*USAF Polymer 
and Sealant R and D Program” by 
Lt. Col. R. W. Connors (Air Re- 
search & Development Command); 
“Environments, Properties of High 
Temperature Sealing Compounds, 
Room Temperature Curing System 
for Fluoroelastomers, and New Ex- 
perimental Polymers for Sealing /.p- 
plications” by Philip A. House 
(WADC); and “Development of 
Elevated Temperature Sealants Ac- 
complished under WADC Contract” 
by William A. Cheorvas (Products 
Research Co.). 

Afternoon Session—“Compatibil- 
itv of Sealing Materials to Missile 
Fuels and Oxidizers” by Marco Pe- 
tronio (Frankford Arsenal); “High 
Temperature Sealants for Protection 
of Structural Plastics against Oxida- 
tive Degradation at High Tempera- 
ture” by F. Caludi (Magnusson- 
Narmco Industries); “Development 
of High Temperature Resistant Coat- 
ing Sealant for Aircraft Fuel Tanks” 
by John Vanderbur (North American 
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Aviation); “Recent Developments in 
Polysulfide Polymers” by Morris B. 
Verendaum (Thiokol); “Present and 
New Developments in Urethane Elas- 
tomers” by R. C. Buck (Mobay); 
and “Environmental Testing of Seal- 
ant Systems” by John Middleton and 
Gordon Lindner (Minnesota Mining 
& Mfg.). 


Evening Session—“Current De- 
velopments and Future Develop- 
ments in High Temperature, High 
Performance Sealants Based on Sili- 
cone Polymers” by R. R. Maneri 
(Dow Corning); “Di-Cure of RTV 
Silicone Sealants” by C. Wing (Boe- 
ing Airplane); “The Use of Room 
Temperature Curing Silicone Rub- 
bers for High Temperature Aircraft 
Sealing” by Mal Clancy (North 
American Aviation); and “Effect of 
Nuclear Radiation on Sealants” by R. 
Siebert (Douglas Aircraft). 


October 29, Morning Session— 
“Introduction to Electrical Sealing” 
by Comdr. Glen Herndon (U. S. 
Navy); “Electrical Properties of 
Polymers in Extreme Environments” 
by Gene M. LeFave (Coast Pro- 
Seal); “The Use of Polyurethanes in 
Electrical Sealing” by C. A. Berridge 
(General Electric); and “The Place 
of Epoxy Sealants in Electrical Seal- 
ing” by Joseph Philipson (Atlantic 
Research). 


Afternoon Session—“Castable 
Elastomers in Cable System Design” 
by Robert Gamero and Gene LeFave 
(Coast Pro-Seal); “Corrosion Effects 
of RTV Silicone Compounds” by H. 
F. Click and R. Hunter (Northrop 
Corp.); “Environmental Problems in 
Missile Electrical Systems” by R. 
Frak (Douglas Aircraft); “Introduc- 
tion to Airframe and Missile Sealing” 
by Richard Battle (Douglas Air- 
craft); “Static and Dynamic Sealing 
for Temperatures to 1000°F." by W. 
Mayhew (Republic Aviation); “Tad- 
pole Seals, Their Components, De- 
sign, and Use” by R. L. Holmes 
(Raybestos-Manhattan); and “Seal 
Design” by A. S. Kidwell (Connecti- 
cut Hard Rubber). 


Evening Session—“Evaluation of 
B-52 Integral Fuel Tank Sealing” by 
C. Johnson (Boeing Airplane); 
“Sealing of the B-58 Hustler Air- 
plane” by D. J. Pritchard (General 
Dynamics); and “Faying Surface 
Sealing of the C-130 Hercules with 
Semi-Cured Polysulfide Film” by L. 
D. Rogers (Lockheed Aircraft). 


October 30, Morning Session— 
“Design for Fluid Tightness” by R. 
C. Hempstead (WADC); “Design 
Philosophy for the Prop Jet Electra 
Airplane” by F. A. Alonso (Lock- 
heed Aircraft); “Structural Adhe- 
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sives Seal Integral Fuel Tanks” by J. 
R. Spurgeon (General Dynamics); 
and “Sealing of Space Capsules” by 
E. K. Welhart (McDonnell Air- 
craft). 


Afternoon Session—Panel Discus- 
sion by Airframe, Missile and Mili- 
tary Personnel, moderated by R. B. 
Jackman (Northrop Corp.) and Lt. 
Col. H. C. Hamlin (WADC). The 
panelists will be: Howard Atkins 
(North American); E. P. Troeger 
(Douglas Aircraft); George W. 
Papen (Lockheed Aircraft); Paul R. 
Stone (U. S. Navy, Bureau of Aero- 
nautics); Lt. Col. R. W. Connors 
(Air Research & Development Com- 
mand); Seth Gunthrop (General Dy- 
namics); William L. Machin ( Pacific 
Missile Testing Range); and a rep- 
resentative from the Redstone 
Arsenal. 


FMC Appointments 


Food Machinery and Chemical 
Corp., New York, N. Y., has ap- 
pointed R. H. F. Dade as general 
manager of a new chemical facility 
which the company will design, con- 
struct and operate for the Army 
Chemical Corps at Newport, Ind. 
Mearlin L. Sims, plant manager of 
FMC’s Nitro, West Va. plant, has 
been named resident manager and 
will be succeeded at the Nitro unit 
by Leonard G. Nussbaum, produc- 
tion manager of the firm’s Balti- 
more, Md., plant. Mr. Dade, who is 
a vice-president of the Chemical Di- 
vision, was previously assistant man- 
ager of the Organic Chemicals 
Department. Before his present ap- 
pointment, Mr. Sims spent two years 
as resident manager of the Nitro, 
West Va., plant of FMC’s Chemicals 
and Plastics Division. 


Adhesives Symposium 


Quantum, Inc., Wallingford, 
Conn., will hold its semi-annual sym- 
posium on Thursday, November 19, 
at the Yankee Silversmith Inn in 
Wallingford. The theme of the 
symposium will be “Adhesion and 
Adhesives in Industry.” According to 
Quantum, experts will discuss the 
broad area of adhesives . . . what 
they are, how they can be used to 
improve products and reduce costs, 
and solve design and production 
problems. An after-dinner talk will 
emphasize future trends in adhesives. 
Additional information about the 
symposium can be obtained from 
Quantum, Inc., Lufbery Avenue, 


Wallingford, Conn. 
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We Have 
Customers 
Coming Back 
to Animal Glue 


We don’t just mean for Animal Glue 
... we've lots of those! We mean 
coming back to Animal Glue, hav- 
ing tried elsewhere and otherwise 
and been disappointed in results. 
Animal Glue is like mother’s milk 
...-mostly, it can’t be improved upon. 


It's commonplace now to hear a 
once-familiar voice on the phone 
saying, “Walter...are you still mak- 
ing that Lustraglue, 110-gram gel 
test, pH 6.5 for 60-second setting on 
my automatic box machine ?”. 

Or something like that. 

We say, “We sure are, Joe. What's 
more, we now have a completely 
sulfur-free glue so you can go after 
some of that silverware-boxing busi- 
ness.”. 

Or something like that. 


Animal Glue is infinitely flexible, 
durable for the life of the products 
it’s used on, and less expensive per 
unit of adhered surface than any 
other stickum. 


Have you tried Animal Glue? 


STAUFFER CHEMICAL COMPANY 


380 Madison Avenue, New York 17, New York 


Consolidated Chemical Industries Division 
P.O. Box 318 
Woburn, Massachusetts 
San Francisco « Chicago « Houston 


aie oe eS ee i ae ee a a  -*.. | ieee, 
i cans = a i b be. ‘ se : 4 . Paty J “a bi he > ial vie = bt fe : a3 ; re +3 
| 
| 
_ 
| 
| 
| 
| 
_ 
| | 
| 4 
| 
ae 
| Stauffer 
| tautter 
| SINCE 1885 
ees . 
CSCS r 
| ; 
—“C:SSCS 47 ; 
BPI =. ie td me 4. 3 eee aa i 


BRI Fall Conferences 


Methods for keeping in step with 
the vast production of building 
science research literature currently 
published throughout the world and 
for making new knowledge more 
conveniently available, will be one 
of the subjects under discussion at 
the Fall Conferences of the Building 
Research Institute to be held on No- 
vember 17-18 in Washington, D.C. 
Charles H. Topping (DuPont), past 
president of BRI, will head up the 
sessions to review the documentation 
and cataloging of this constantly 
growing store of information, and 
leading workers in this field will re- 
port on their activities in classifica- 
tion, indexing and organization. 

A major program at the confer- 
ences will be devoted to the Design 
Potential of Metal Curtain Walls. 
This has been set up by a joint BRI- 
American Institute of Architects 
Committee headed by C. E. Silling 
(FAIA) and Herbert F. Johnson 
(ALCOA). Discussions will analyze 
past failures with metal curtain wall 
construction and will be directed 
toward new creative applications, 
from the standpoint of fabrication 
possibilities, tolerances, supervision, 
field erection problems and specifica- 
tions standards. 

Also on the agenda is a conference- 
workshop program on_ sandwich 
panel design criteria, which will be 
headed up by Dr. Albert G. H. Dietz 
(MIT). All types of sandwich panels 
and materials . . . plastics, wood, 
metals, concrete and paper . . . will 
be considered by specialists from 
various parts of the country. The 
sandwich panel workshops will be 
headed by John S. Parkinson (Johns- 
Manville), George W. Koehn (Arm- 
strong Cork), John K. White (Amer- 
ican Houses), Walter E. Voisinet 
(National Gypsum), and R.L. Hilde- 
bran (U.S. Plywood). 


Benson Named Agent 


Shawinigan Resins Corp., Spring- 
field, Mass., has appointed W. Ron- 
ald Benson, Inc. of Seattle, Wash., 
as its sales agent in Washington and 
Oregon. The Benson organization 
will handle the sales of Shawinigan’s 
entire product line of polyvinyl res- 
ins and emulsions and will also sup- 
plement Shawinigan’s technical serv- 
ice to its customers in the Pacific 
Northwest. Shawinigan will continue 
to maintain warehouses in Portland 
and Seattle and sales offices in Los 
Angeles and San Francisco. Benson, 
with headquarters in Seattle, also 
maintains offices in Portland. 


Max Anning 


Named By Roberts 


The Roberts Co., City of Industry, 
Calif., has named Max Anning as 
head of its newly formed Product 
Development Division. According to 
the company, Mr. Anning will em- 
bark upon a continuous study of new 
products in the adhesive bonding and 
chemical fields, and help to launch 
an all-out development program to 
establish the new products as addi- 
tions to the company’s current line. 
The Product Development Division 
is the result of the acquisition by 
Roberts of the Anchor Chemical Co.., 
creators of Anchor-Weld Contact 
Cement. The purpose of the division 
will be to develop new products to 
add to the current line. 

Mr. Anning’s new post climaxes 
a 15 year career in engineering and 
products, the last five years spent 
with the Roberts Co. Mr. Anning 
presently is active on the Licensing 
& Diversification Committee of the 
Los Angeles Chamber of Commerce. 


NAFM Convention 


The National Association of Fur- 
niture Manufacturers held its 31st 
Annual Convention on August 29- 
September 1, at the Conrad Hilton 
Hotel in Chicago, Ill. The convention 
coincided with the NAFM Sth An- 
nual Supply, Equipment and Fabric 
Fair. Over 2,000 furniture manufac- 
turers attended the combined conven- 
tion and fair and examined the 
products and services of some 125 
exhibitors. Included in the exhibits 
was a line of wood treatments for 
stabilizing and preserving woods 
which was shown by National Casein 
Co., Chicago, Ill. The firm also 
showed its line of glues. Franklin 
Glue Co., Columbus, Ohio, exhibited 
a new line of production materials 
called Multibond Adhesives. 


Be 
vt: 


BRAB Appoints Officers 


William Gillett, vice-president of 
Fenestra, Inc., has been appointed to 
a second term as chairman of the 
Building Research Advisory Board. 
Serving his second term as vice- 
chairman will be Richard H. Tatlow 
III, president of Abbott, Merkt & Co. 
BRAB has also announced the ap- 
pointment of six new members to its 
board, including Frederic M. Bab- 
cock (Frederic M. Babcock); Max 
Barth (Office of the Assistant Secre- 
tary of Defense, Department of De- 
fense); Peter B. Gordon (Wolff & 
Munier and John B. Pierce Founda- 
tion): Raymon H. Harrell (Lumber 
Dealers Research Council); Dr. Er- 
nest Weissmann (Bureau of Social 
Affairs, United Nations); Thomas 
E. Werkema (Dow Chemical). Harry 
B. Zackrison, Sr. (Office of Chief of 
Engineers, Department of the Army) 
was reappointed for another 5 year 
term to the board. 

The Building Research Advisory 
Board, a unit of the National Acad- 
emy of Sciences-National Research 
Council, operates under the Division 
of Engineering and Industrial Re- 
search. Membership of the 30 man 
board is drawn from the leading sci- 
entists, engineers and technologists 
in government, academic and re- 
search institutions, and industry. 
BRAB may stimulate and correlate 
research activities and may study, on 
request, any subject of science or 
technology in its field and advise on 
questions submitted by any depart- 
ment or agency of the Federal gov- 
ernment, or by other sources when in 
the public interest. 


Awarded Patent 


Patterson-Kelley Co., Inc., East 
Stroudsburg, Penna., has been 
awarded a patent for its Liquid-Solids 
blender by the United States Patent 
Office. The patent, No. 2,890,027, 
relates the blender specifically “to 
improvements in machines designed 
to wet or moisten dry powdered 
materials such as are normally con- 
sidered to be immiscible because of 
their tendencies to ball up and ‘lump’ 
when coming in contact with small 
streams or droplets of liquids.” The 
patent was granted to John J. Fischer, 
assignor to Patterson-Kelley and chief 
engineer of the firm’s Process Equiv- 
ment Division. The Liquid-Solids 
blenders manufactured by the com- 
pany range in size from one quart to 
units of 800 cubic feet or more, and 
are constructed of clear plastic, stain- 
less steel, or coated and uncoated 
carbon steel. 
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Many New Products At 
Chemical. Exposition 


The 27th Exposition of Chemical 
Industries, to be held from November 
30 to December 4 at the New York 
Coliseum in New York City, will 
feature many exhibits with direct ap- 
plications in the rapidly expanding 
fields of missiles, nucleonics, electro- 
chemicals, petrochemicals and ceram- 
ics. Other exhibits will apply to as- 
iociated industries whose products 
jlepend on chemical processes, as do 
the food industries, biologicals, pulp 
and paper, textiles, paints and var- 
nishes, soaps and detergents and cos- 
metics. 

A noteworthy factor in this year’s 
display will be the heavy emphasis 
that exhibitors will place on more 
highly resistant chemical processing 
equipment. This will be evident at 
all stages from the raw and fabri- 
cated materials through specialties to 
the complete units which will be on 
display throughout the Exposition. 

A majority of the displays in the 
Coliseum will consist of equipment 
for preparing, combining and treat- 
ing materials by conventional meth- 
ods, but as conventions change, 
processes are intensified and new de- 
signs are evolved. Therefore much of 
the processing equipment on view this 
year will be new. 

New, too, will be a number of 
methods for determining the condi- 
tion of materials in process. One ex- 
hibit will demonstrate the application 
of viscometers to such uses as the 
automatic addition of solvents to cor- 
rect for evaporation losses in finish- 
ing, sizing and coating operations, 
and to determine the end point in 
polymerization processes, as well as 
in starch cooking, and blending pe- 
troleum products. 

A number of equipment items have 
been developed for relatively new 
process applications. One such is a 
line of changeable can mixers with 
tight covers for mixing under vac- 
uum. Another is a line of vacuum 
mixers and extruders, designed to 
densify and improve the strength 
properties of the product. 


Polyfibron Laboratory 


Dewey & Almy Chemical Division 
of W.R. Grace & Co., Cambridge, 
Mass., has announced that its new 
Polyfibron laboratory at Cambridge 
is nearing completion. When com- 
pleted, the laboratory will contain 
pilot scale facilities for making, im- 
pregnating and coating papers. 
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John M. Coffey 


Robert S. Forsyth 


National Starch Promotes Two 


National Starch and Chemical 
Corp., New York, N.Y., has an- 
nounced the promotion of John M. 
Coffey and Robert S. Forsyth to 
senior development chemists in its 
Adhesive Technical Development 
Group. Mr. Coffey graduated from 
Tufts College with a B.S. degree in 
chemistry. He joined National Starch 
in 1953 and spent his first year in 
resin research, and later transferred 
to technical service at National’s Al- 
exander Laboratories in Plainfield, 


N.J. Mr. Coffey went to Chicago in 
1957 to continue his activities in ad- 
hesive development and field service 
with the company’s Midwest Adhe- 
sive Technical Development Group. 

Mr. Forsyth received a B.S. de- 
gree in chemical engineering from 
Lafayette College and an M.S. de- 
gree in industrial management from 
Stevens Institute of Technology. He 
joined National Starch’s Adhesive 
Technical Development Group in 
1952. 


Appointed Agent 


T.C. Ashley & Co., Inc., Boston, 
Mass, has been appointed exclusive 
selling agent in New England and 
New York for phenolic resins and 
molding compounds made by Fire- 
stone Rubber & Latex Products Co., 
Fall River, Mass. The Ashley com- 
pany will cover the shoe trade, paint 
and varnish trade, paper field, elec- 
tronics field, lumber industry, brake 
lining industry, and molders of phe- 
nolic compounds. 


Dow Income Up 


Dow Chemical Co., Midland, 
Mich., reports that its earnings after 
taxes for the fiscal year ended May 
31 amounted to $62,916,016, equal 
to $2.39 per share of common stock, 
compared with $46,059,181, or $1.78 
per share for the like period a year 
ago. Net sales for the 1958-1959 
fiscal year totaled $705,442,403, 
compared with $636,201,143 for the 
1957-1958 fiscal year. 


Reichhold in Vienna 


Reichhold Chemicals, Inc., White 
Plains, N.Y., has announced that 
Beckacite Resin Ltd., Vienna, Aus- 
tria, recently restored to its owners, 
has been converted into a publicly 
owned company under the name of 
Reichhold-Beckacite A.G. According 
to the company, this brings to 19 the 
number of foreign countries in which 
RCI has affiliated or associated com- 
panies producing the firm’s line of 
basic chemicals, synthetic resins and 
other products. Henry H. Reichhold 
will be board chairman of the new 
company. Other executives include 
Harald List, Dr. Friedrich Stimler 
and Dieter Hamann, manager. The 
company reports that expansion is 
being planned for Reichhold-Becka- 
cite A.G. and will include moderni- 
zation of existing facilities and in- 
creasing its capacity. In addition, 
new types of synthetic resins and 
basic chemicals will be produced, as 
well as the establishment of a new 
research laboratory, the company 
states. 
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R. B. Rohrer 


J. E. Hazeltine 


B. R. Billmeyer 


Armstrong Management Changes 


Armstrong Cork Co., Lancaster, 
Penna., has announced eight changes 
in its management organization 
which are designed to give emphasis 
to new product development. R. B. 
Rohrer, previously assistant director 
of research, has been named associate 
director of research. Mr. Rohrer will 
share with F. B. Menger, director of 
research, the over-all responsibility 
for the administration of the firm’s 
Research and Development Center. 
Mr. Rohrer will also assume the di- 
rection of physical and chemical re- 
search as well as administering out- 
side research projects carried on by 
universities and other institutions. 

The company also named two new 
assistant directors of research. They 
are J. E. Hazeltine, in charge of di- 
visional research, and B. R. Bill- 
meyer, in charge of research admin- 
istration. Mr. Hazeltine, formerly 
head of plastic flooring products re- 
search, will direct and coordinate 
the research and product develop- 
ment work of the four divisional re- 
search groups responsible for build- 
ing, floor, industrial and packaging 
materials products. Mr. Billmeyer, 
previously head of industrial prod- 
ucts research, will handle all business 
and personnel administration for the 
Research and Development Center. 

Armstrong also announced that 
R. A. Garrett, formerly manager of 
rubber products research in the In- 
dustrial Products Group, succeeds 
Mr. Billmeyer as general manager of 
industrial products research. A. H. 
Johnson has been named to replace 
Mr. Garrett as manager of rubber 
products research. Mr. Johnson for- 
merly was in the Plastics Research 
Department. D. T. Zentmyer, who 
was a member of the Plastics Re- 
search Department, will succeed Mr. 


Hazeltine as manager of plastics 
flooring research in the Floor Prod- 
ucts Group. 

H. C, Brown has been appointed 
general manager of special products, 
reporting to the director of research. 
Mr. Brown will continue to serve as 
a member of Armstrong’s residential 
building task force. G. W. Koehn has 
been appointed general manager of 
consumer products research, report- 
ing to the director of research. Mr. 
Koehn will continue as assistant man- 
ager of the Consumer Products De- 
partment. 


Fair in Germany 


“Kunstoffe 1959”, the 3rd Inter- 
national Fair of the Plastics Industry. 
will be held on October 17-25 in 
Dusseldorf, Germany. The 1959 dis- 
play will comprise the products of 
15 countries representing over 700 
exhibitors from Europe and overseas. 
The exhibition is expected to demon- 
strate the extent to which plastics 
have found a place in technological 
uses such as construction elements in 
machinery applications, electro-tech- 
niques, automobile production and 
similar end uses. One quarter of all 
the exhibiting firms will come from 
the engineering industry and the 
many facets of automation will be 
featured. The Fair will also demon- 
strate on what machines and by what 
means new plastics recently devel- 
oped are best converted. 

The Fair will also serve as a meet- 
ing place for plastics experts and sci- 
entists since the 8th German Plastics 
Convention will be held to coincide 
with the exhibition. In addition, an 
international symposium on the aging 
of plastics will be presented. 


New Borden Unit 


Coatings and Adhesives Depart- 
ment of the Borden Chemical Co., 
New York, N. Y., has announced 
that a half million dollar plant at Il- 
liopolis, Ill., is expected to be com- 
pleted and in production by October 
1, The new plant with 24,000 square 
feet of floor space, stands on a 40 
acre plot where the firm also has 
major facilities for the manufacture 
of polyvinyl acetate, polyvinyl chlo- 
ride and butadiene-styrene emulsions. 
Production will include Borden’s full 
line of industrial coatings and fin- 
ishes, adhesives, plastisols, hot melts, 
flooring mastics, underlayments, as- 
phalt emulsions and other building 
materials products for distribution in 
Chicago, St. Louis, Detroit, Kansas 
City and other Midwestern cities. 
Designed by Borden engineers, the 
new plant provides facilities for gen- 
eral manufacturing, warehousing, 
solvent solution, processing, offices 
and a tank farm for raw materials 
storage. 


Edwin Stein Dies 


Edwin Stein, chairman of the 
board of Stein, Hall & Co., Inc., New 
York, N.Y., died suddenly on August 
31 in Lenox Hill Hospital, New 
York. He was 64 years old. Mr. 
Stein, a graduate of Yale University, 
had been associated with Stein, Hall 
for 43 years. He was elected presi- 
dent and director of the company in 
1944, and chairman of the board in 
March 1948. In 1950, shortly after 
the start of the Korean conflict, he 
was appointed consultant for the ad- 
hesives industry to the Plastics 
Branch of the Chemical Division of 
the National Production Authority. 
Mr. Stein was a member of the Yale 
Club and the Chemists Club. He is 
survived by his wife, two sons and 
two daughters. 


Ferri Joins Dunkel 


Paul A. Dunkel & Co., Jersey City, 
N.J., has announced that Charles M. 
Ferri has joined its staff as sales and 
technical director. Mr. Ferri will be 
in charge of quality control, new 
product development, and technical 
service. Mr. Ferri attended St. John’s 
University where he received his 
B.S. and M.S. degrees. He has also 
done graduate work at New York 
University. Prior to joining Dunkel, 
he was affiliated with Thurston and 
Braidich for 15 years as technical 
director. 
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here’s proof that anchor-weld is the 
best’ contact bond cement available! 


TOP LAMINATORS or 
PREFER © 


“With the type of 
laminates I use, I can’t 
afford to take chances 
with the adhesive. I’ve got 


yar a Ss Sein nave 
Bt cr f a” 
oe! ~ f “y - nti * 
were | ie | 
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EASIER TO WORK WITH-— brush, trowel or spray it on—practically 100% foolproof! 
LONG OPEN TIME—ready in 10 minutes, stays ‘“‘open"’ a full six hours! 

BONDS INSTANTANEOUSLY...BONDS STRONGER-— strength increases with age! 
WATERPROOF— withstands continuous water immersion! 


COSTS LESS PER SQUARE FOOT —higher coverage means Anchor-Weld costs 19% less than 
closest competitive brand—as much as 45% less than other brands! 


~< let us prove it!...send for free sample... 


Now a product of the 
more proof! jrs2ewe sey big 


make a perfect 

bond with 

Anchor-Weld 

though she has 

never cemented =m 

anything more “ 

difficult than 

putting a stamp Ba Quality products for home and industry 
r ra for over 20 years 


ROBERTS 


on a letter — 
more proof that 
Anchor-Weld is 


rol-proef! | rHE ROBERTS co. 


600 North Baldwin Park Boulevard « City of Industry, Calif. 


A few choice distributorships still available 
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Oct. 1-2. Engineering Institute’s In- 
dustrial Adhesives Applications 
Symposium, University of Wis- 
consin, Madison, Wisc. 


Oct. 5-6. Conference on Packaging 
Specifications, Purdue University, 
Lafayette, Ind. 


Oct. 6-8. National Hardwood Lum- 
ber Association, Queen Elizabeth 
Hotel, Montreal, Canada. 


Oct. 6-9. 2nd International Sympo- 
sium on “High Temperature Tech- 
nology” sponsored by Stanford Re- 
search Institute, Asilomar, Calif. 


Oct. 7. Society of Plastics Engineers, 
Cleveland Section, Cleveland, 
Ohio. 


Oct. 7-9. Sixth National Symposium 
on Vacuum Technology, American 
Vacuum Society, Sheraton Hotel, 
Philadelphia, Penna. 


Oct. 10-12. International Congress 
on Plastics Processing Technology, 
Amsterdam, Holland. 


Oct. 11-16. ASTM 3rd Pacific Area 
National Meeting, Sheraton- 
Palace Hotel, San Francisco, Calif. 


Oct. 13-14. National Technical Con- 
ference, Society of Plastics En- 
gineers, Ambassador Hotel, Los 
Angeles, Calif. 


Oct. 16-25. 13th Packaging and 
Point-of-Sale Show and 9th Pack- 
aging Congress, French Packag- 
ing Institute, Paris, France. 


Oct. 18-22. The Electrochemical So- 
ciety, Inc., Deshler-Hilton Hotel, 
Columbus, Ohio. 


Oct. 19-21. National Paint, Varnish 
& Lacquer Association, Chalfonte- 
Haddon Hall, Atlantic City, N.J. 


Oct. 19-23. 47th National Safety 
Congress and Exposition, Conrad 
Hilton Hotel, Chicago, Ill. 


coming 


events 


Oct. 20. Chemical Institute of Can- 
ada, Panel Discussion on the Ca- 
nadian Chemical Industry, Tor- 
onto, Ont., Canada. 


Oct. 20-24. 24th Paint Industries’ 
Show, Convention Hall, Atlantic 
City, N.J. 


Oct. 26. National Flexible Packaging 
Association, The Greenbrier, White 
Sulphur Springs, West Va. 


Nov. 5-6. ASTM, Committee D-14 
on Adhesives, Case Institute of 
Technology, Cleveland, Ohio. 


Nov. 12-14. National Association of 
Lumber Manufacturers, Annual 
Meeting, Washington, D.C. 


Nov. 16-18. 21st Annual National 
Packaging Forum, Packaging In- 
stitute, Statler Hotel, New York, 
N.Y. 


Nov. 16-19. Building Research Insti- 
tute, Fall Conferences, Shoreham 
Hotel, Washington, D.C. 


Nov. 17-20. Packaging Machinery 
Manufacturers Institute Show of 
1959 and Annual Forum, New 
York Coliseum and Statler Hotel, 
New York, N.Y. 


Nov. 19. Symposium on Adhesion 
and Adhesives in Industry, Spon- 
sored by Quantum, Inc., Walling- 
ford, Conn. 


Nov. 30-Dec. 4. 27th Exposition of 
Chemical Industries, New York 
Coliseum, New York, N.Y. 


Jan. 12-15, 1960. 16th Annual Tech- 
nical Conference, Society of Plas- 
tics Engineers, Conrad Hilton 
Hotel, Chicago, III. 


Jan. 26-27, 1960. Society of Vacuum 
Coaters, Technical Conference, 
New York, N.Y. 


Feb. 2-4, 1960. 15th Reinforced 
Plastics Division Conference, So- 
ciety of the Plastics Industry, 
Edgewater Beach Hotel, Chicago, 
Til. 


William B. Denniston 


Named Sales Manager 


William B. Denniston has been 
named general sales manager of Mys- 
tik Adhesive Products, Inc., Chi- 
cago, Ill. He is a graduate of Brown 
University and holds a B.S. degree in 
electrical engineering. From 1941 to 
1946, he served in the U.S. Navy as 
an engineering officer. Mr. Dennis- 
ton spent two years as general sales 
manager of Panellit, Inc., and prior 
to that was with the Shakeproof Di- 
vision of Illinois Tool Works for six 
years, in sales management capaci- 
ties. 


New Bonding System 


Canadian Industries Ltd. has re- 
ported the discovery of what is said 
to be a cheaper and more efficient 
system than those now used for bond- 
ing polyester fiber to rubber. Accord- 
ing to CIL, the discovery resulted 
from five years of intensive research, 
and tests in the past few months in 
cooperation with Canadian rubber 
companies have confirmed laboratory 
findings. It is believed that the de- 
velopment may have world-wide im- 
plications in the manufacture of 
tires, industrial V-belts, automobile 
fan-belts, conveyor belting and other 
mechanical goods. 


To Build Resin Plant 


American-Marietta Co., Seattle, 
Wash., is planning to build a plant 
for synthetic resins at Richmond, 
Calif. Located on the southern fringe 
of northern California’s expanding 
wood and paper industries, the plant 
will have an estimated capacity of 28 
million pounds a year of urea and 
phenolic resins. The unit is expected 
to be on stream in the Spring of 1960. 
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Developed especially for adhesives — As adherends increase in variety 


and complexity the adhesives 


FL E xX B OND industry is constantly facing new, 


special problems. Now Colton 
C O P O LYM BE R offers formulators a welcome 
problem-solver: Flexbond copo- 
E MUL a I O N ~ lymer emulsions. This versatile 
group assures better results than 


conventional emulsions because 

the units needed for special 
with improved adhesive properties adhesion en guemanentiy 
permanently built into the polymer chain incorporated into the polymer 
chain. Flexbond copolymer 
emulsions supply flexible, 
water-resistant bonds. 


With Flexbond copolymers even 
specialized fields of packaging and 
film lamination can utilize the 
advantages of acetate emulsions. 
And many plastic materials previ- 
ously considered difficult to join 
now show enhanced adhesion with 
copolymer emulsions. 


The wide range of grades of 
Flexbond copolymers now avail- 
able is suggested by the following 
table: 


EMULSION DESCRIPTION 
Flexbond 800 Vinyl acetate— 
dibutyl maleate copolymer 


Flexbond 803 Vinyl acetate— 
dibutyl maleate copolymer 


Flexbond 802 Vinyl acetate— 
dibutyl maleate copolymer 


Flexbond 855 Vinyl acetate— 
dibuty! maleate terpolymer 


Flexbond 306 Vinyl—acrylic terpolymer 
Flexbond 100 Vinyl acetate—stearate copolymer 
Flexbond 126 Vinyl acetate—stearate copolymer 
Flexbond 128 Vinyl! acetate—stearate copolymer 
Flexbond 165 Vinyl! acetate—stearate copolymer 


Guyit) 


1747 Chester Avenue, Cleveland 14, Ohio 
Sales Offices and Warehouse Facilities 
throughout U.S. 
Export: Airco Company International, 
New York 17, New York 


COLTON CHEMICAL COMPANY wrocnees "(ES 


OF PROGRESS 3 Cee) 


A Division of Air Reduction Company, Incorporated YOU'LL FIND... ES 
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Robert W. Howard 


Lester R. Dickard 


Fasson Products Names Two 


Fasson Products, a division of 
Avery Adhesive Products, Inc., 
Painesville, Ohio, has named Robert 
W. Howard as operations manager 
for Fasson Products, and Lester R. 
Dickard as research director. Mr. 
Howard, formerly technical director, 
is a graduate of Northwestern Uni- 
versity. Prior to joining Fasson five 


years ago, he was associated with 
Minnesota Mining & Manufacturing 
Co. Mr. Dickard, previously manager 
of research and development, is a 
graduate of Western Reserve Univer- 
sity. Mr. Dickard was associated with 
Grant Photo Products before he be- 
came associated with the Fasson 
Products Division in 1956. 


Remoistenable Adhesive 


Adhesive Products Corp., New 
York, N.Y., has announced the de- 
velopment of a clear, water-white, 
remoistenable adhesive, called Re- 
Tac. According to the company, 
when applied to acetate and other 
plastics, the adhesive will dry trans- 
parent and tack free. When mois- 
tened with water, an aggressive tack 
immediately develops, making it pos- 
sible to adhere the acetate or plastic 
to glass, metal, wood, paper and 
other materials, the company states. 
The adhesive may also be used in the 
manufacture of adhesive-coated plas- 
tic window streamers, which can be 
adhered to windows and other sur- 
faces merely by moistening with wa- 
ter, the company reports. 


Shows Increased Profits 


National Starch and Chemical Co. 
has announced that net income in the 
six month period to June 30, was 
$1,550,764, which is equal to 78¢ 
per common share. Sales in this pe- 
riod totaled $25,934,001. In the first 
six months of 1958, net income was 
$1,350,723, or 68¢, and sales 
amounted to $22,194,635. 


Catalin Expands Offices 


Catalin Corp. of America, which 
recently expanded into the fields of 
nylon molding compounds and 
acrylic resins, has taken additional 
office space for the Sales and Adver- 
tising Departments at company head- 
quarters, 1 Park Ave., New York, 
N. Y. In addition, the Accounting 
and Bookkeeping Departments have 
been moved from Fords, N. J., and 
integrated into the firm’s New York 
headquarters to provide greater effi- 
ciency and speed of intra-company 
communications. 


3M Fluorochemical Plant 


Minnesota Mining and Manufac- 
turing Co., St. Paul, Minn., has an- 
nounced plans to build a $4,500,000 
fluorochemical plant at Decatur, Ala. 
The facility will also be utilized to 
produce specialty and modified 
chemicals for company use. Accord- 
ing to Minnesota Mining, the De- 
catur location was chosen because of 
its favorable tax climate, its prox- 
imity to markets and raw materials, 
an abundant water supply, good 
transportation and a good labor mar- 


ket. 


Epoxy Production is 
Greater Than Sales 


The Harvard Graduate School of 
Business Administration has recently 
released a report called, “Epoxy Res- 
ins: Market Survey and Users’ Ref- 
erence”, which reached the conclu- 
sion that at present epoxy capacity 
in the United States is about three 
times greater than sales, however the 
imbalance will be considerably less- 
ened by 1963. Extensive research and 
preparation of the report included a 
survey of about 1,000 companies that 
manufacture, sell or use epoxies. 

The report contains the following 
significant findings: Sales for coatings 
manufacture will reach a 48.4 mil- 
lion pound per year rate by 1963, 
more than double the estimated 21.2 
million pounds sold in 1958. Sales to 
other consuming industries will grow 
to these levels by 1963—tooling, 6.2 
million pounds; electrical, 8.9 mil- 
lion; laminating, 3.9 million; adhe- 
sives, 3.7 million; roads, flooring and 
construction, 12 million; boats, 2 mil- 
lion; and pipes, 3 million. 

Total epoxy sales, about 29 million 
pounds in 1958, are expected to 
reach 88.1 million pounds in 1963. 
Although coating uses will continue 
to be the major outlet, they will ac- 
count for a smaller percentage of 
total sales—S5 per cent by 1963, 
compared with 73 per cent in 1958. 

The Harvard report covers many 
other aspects of the epoxy business, 
citing specific manufacturing appli- 
cations and details of extensive cost 
and savings data from companies in 
each industry. 


Earnings Up 69% 


Armstrong Cork Co., Lancaster, 
Penna., reports that its net earnings 
in the first half of the year ended 
June 30 rose 69 per cent to $9,928,- 
000, compared with $5,884,000 for 
the same period of 1958. The 1959 
earnings were equal to $1.91 per 
share of common stock, compared 
with $1.12 a share in the like period 
a year ago. Sales for the first half of 
1959 climbed to $142,295,000 from 
$118,864,000. 


Flintkote Names Rippe 


Flintkote Co., New York, N.Y. 
has appointed Melvin W. Rippe dis- 
trict manager for its Flooring and 
Adhesive Division. Mr. Rippe’s ter- 
ritory will cover Oklahoma and the 
northwest counties of Texas. He will 
be headquartered in Tulsa, Okla. 
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SILICONE NEWS from Dow Corning 


Wet, Cold, or 


ay 


FLOCKING 


Aad dgele) SO es 


Pressure-Sensitive Silicone 
Adhesives Offer Unusual Properties 


Dow Corning silicone adhesives have a special set of properties not com- 
mon to any other materials. These pressure-sensitive silicones form a 
good bond with practically anything . . . even wet surfaces, polyethylene, 
or untreated Teflon. They can be applied, and will stay applied, at tem- 
peratures from —80 to 500F. They are highly resistant to moisture, 
oxidation, corrosive chemicals, weathering, arcing, corona and fungus. 
They also have excellent dielectric properties. 


Put "Em on Tape. Dow Corning silicone adhesives form superior pres- 
sure sensitive tapes with backing materials almost unlimited. Many tapes 
utilizing these adhesives are already commercially available; they include 
backings such as glass cloth, Teflon, Mylar, aluminum foil, Silastic®, the 
Dow Corning silicone rubber, and combinations of these materials. Sup- 
plied by several manufacturers, tapes made with Dow Corning silicone 
adhesives find a variety of end uses, depending on the backing material. 
Some of these are: electrical insulation in aircraft, ships, power plants, 
generators and appliances; bonding, splicing, and sealing; masking in 
chemical milling; release surfacing; electroplating. 


They Stand Alone, Too. As independent adhesives with no backing 
tape, silicone resins perform a multitude of functions . . . many more 


SEALING 


BONDING 
= 
i” 


are yet to be discovered. A few examples 
of current applications: fastening electronic 
components together; coating ductwork in 
aircraft, in combination with asbestos fibers 
for thermal insulation; sealing the ends of 
heating elements in appliances; bonding 
aluminum foil to itself for use in cryogenic 
systems; bonding mica and asbestos panel- 
board; bonding Silastic to the coils of 
electrical equipment; assembling small air- 
craft parts or components. 


Versatile. As tapes, sealants, spray-on 
coatings, bonding materials, splicing agents, 
or in other applications, Dow Corning sili- 
cone adhesives show good bond and peel 
strength, and exceptional resistance to 
deterioration. If you manufacture adhe- 
sives, tapes, sealants, or any product mak- 
ing use of these materials, you should 
investigate Dow Corning silicone adhesives. 


Write today for technical data or assist- 
ance. Address Dept. 0122. 


Your nearest Dow Corning office is the 
number one source for information 
and technical service on silicones. 


ATLANTA SOSTON 
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CHICAGO CLEVELAND DALLAS 


Dow Corning CORPORATION 


MIDLAND. MICHIGAN 
LOS ANGELES NEWYORK WASHINGTON, D. Cc. 
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Fiarold Sprunger, vice-president and 
director of Dunbar Furniture Corp., 
hs been elected 1959-1960 president 
of tne National Association of Furni- 
ture Manufacturers. He succeeds 
Paul Brandt, who becomes ex officio 
member of the NAFM board and 
executive committee. Other NAFM 
officers are: Tinsley W. Rucker, first 
vice-president; R. H. McMurtrie, 
second vice-president; Nathan S. An- 
cell, third vice-president; Percy A. 
Tonk, treasurer; and John M. Snow, 
executive vice-president. 


Dr. David M. Gans has been named 
vice-president of research for Arco 
Co., a division of American-Marietta 
Co. 


Walter G. Andrews, formerly vice- 
president and manager of Resins & 
Plastics Division of Archer-Daniels- 
Midland, has been elected executive 
vice-president of chemical products 
group. George K. Nelson has been 
named manager of A-D-M’s Chemi- 
cal Products Division. 


Dr. Roberts S. Braman, formerly 
with Callery Chemical, has joined 
Armour Research Foundation as a 
research chemist while John S. 
Shanly, previously with Houghton 
Laboratories, has joined the Plastics 
and Rubber Technology Section of 
the Foundation. 


David R. Riggs has resigned as vice- 
president of the Eastern Container 
Division of Container Corp. of 
America. 


M. M. Gruber, formerly head of 
coatings resins sales for Ciba Prod- 
ucts Corp., has been promoted to 
sales manager; Elliott N. Dorman, 
formerly head of structural resins 
sales has been appointed technical 
sales manager; and Richard H. Ma- 
lamphy, previously with Swedlow 
(Plastics) Inc., joins Ciba as manager 
for new products. 


H. B. Morley, formerly supervisor of 
inorganic research at Wyandotte 
Chemicals, has been appointed man- 
ager of the Inorganic Research De- 
partment. 


names in the news 


Robert S. Klonowski has joined the 
Solvent Adhesives Research Division 
of Swift & Co. 


William F. Drees has been elected a 
vice-president of Formica Corp. 


Robert E. Levitan has been ap- 
pointed manager of market research 
for Berkshire Chemicals. 


Lawrence B. Kohlenberger has 
joined the Silastic Division of Dow 
Corning as a research chemist. 


E. K. Stilbert has been named man- 
ager of coatings materials of Dow 
Chemical Internation, Ltd. 


Donald H. Hunter has joined Ameri- 
can Chemical Corp. as a polyvinyl 
Chloride chemist. 


G. J. Klusmire has been appointed 
product manager for Saran Wrap 
and Trycite films for the Packaging 
Division of Dobeckmun Co. 


E. S. Harrar, dean of the Duke Uni- 
versity School of Forestry, has suc- 
ceeded W. Peter Eason as president 
of the Forest Products Research So- 
ciety. 


Arthur C. Dreshfield has joined the 
Chemicals-Pigments-Metals Division 
of Glidden Co. as director of paper 
research and development. 


Dr. Laszlo Auer has left Geigy 
Chemicals to reactivate his consult- 
ing practice specializing in textiles, 
protective coatings, synthetic resins 
and elastomers at New Rochelle, 
N.Y. 


Lillian Roth, formerly with Callery 
Chemical, is now technical bib- 
liographer in the editorial office of 
the Institute of Paper Chemistry. 


Paul W. Atwood, president of U BS 
Chemical, has been named to the 
board of directors of A. E. Staley 
Mfg. Co. Dr. Leonard F. Barrington 
has been appointed director of appli- 
cations research for A. E. Staley, suc- 
ceeding James P. Casey, who has 
joined Union Starch & Refining Co. 


Jacob J. Bikerman 


Portrait of 


JACOB J. BIKERMAN 


A frequent contributor to tech- 
nical journals and the author of 
several books on various aspects 
of chemistry, Jacob J. Bikerman 
is supervisor of the Adhesives 
Laboratory of the Massachusetts 
Institute of Technology. He was 
born in Odessa, Ukraine, and is 
a graduate of the University of 
Petrograd. 

Before coming to this country 
in 1945, Mr. Bikerman held a 
number of academic positions in 
Western Europe, including re- 
search assignments at the Kaiser 
Wilhelm Institute of Physical 
Chemistry, the University of 
Manchester and the University 
of Cambridge. He first became 
interested in the science of ad- 
hesion while he was research 
director of Glass Fibres Ltd., 
Glasgow, Scotland. The usual 
theory of molecular adhesion did 
not appear convincing to him, 
and his lack of confidence in this 
theory was intensified under the 
broadening influence of his ex- 
perience and activity as leader of 
the Adhesives Group of the 
Printing and Allied Trades Re- 
search Association, London, 
England. 

Earlier this year, Mr. Biker- 
man was represented in the pages 
of ADHESIVES AGE with a feature 
article on “Making Polyethylene 
Adhesionable.” 

At the recent Atlantic City 
convention of the American 
Chemical Society, Mr. Bikerman 
was one of the featured speakers 
at the session of the Colloid 
Chemistry Division. His topic. 
of course, was adhesion, specific- 
ally, the “Physicochemical As- 
pects of Adhesive Joints.” 
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Plans New Laboratory 


Formica Corp., Cincinnati, Ohio, 
a subsidiary of American Cyanamid 
Co., is starting construction of a new 
research and product development 
laboratory at its Evendale, Ohio, 
manufacturing plant. Scheduied for 
completion by Spring, 1960, the new 
facility will substantially increase 
Formica’s research and development 
activity and will consolidate all prod- 
uct development and application 
work under one roof. Formica’s basic 
research, however, will continue to 
be carried out at Cyanamid’s Central 
Research Division laboratory in 
Stamford, Conn. 

The new unit, a 30,000 square foot, 
one-story building, will be located 
alongside the company’s 550,000 
square foot manufacturing plant on 
Reading Road in Evendale. The lab- 
oratory will have an enlarged staff of 
engineering and technical personnel 
concerned with research and engi- 
neering, product application, process 
engineering and new product devel- 
opment. 


Named Manager 


Donald G. Patterson has been 
named manager of the recently 
formed Plastics Division of Reichhold 
Chemicals, Inc., White Plains, N.Y. 
With the exception of phenolics, Mr. 
Patterson will be responsible for all 
company activities in the plastics 
area, including resins for adhesives, 
laminating, casting and molding. Mr. 
Patterson will also act as technical 
coordinator for the recently acquired 
Specialty Chemicals Division. The 
company also has announced that 
William A. Turner has been ap- 
pointed sales manager and Charles S. 
Stryker technical service manager for 
its Polyester and Epoxy Resins De- 
partment. 


New French Company 


A new company, Progil-Bayer- 
Ugine, is being formed in Paris, 
France, to produce and sell isocya- 
nates, polyesters and _ polyethers. 
According to reports, the company 
is planning to construct a plant at 
Grenoble, France, and some of the 
output will be exported. The parent 
companies of the new firm are: 
Farbenfabriken Bayer AG, Leverku- 
sen, Germany; Societe d’Electro- 
chemie, d’Electrometallurgie et des 
Acieries Electriques d’Ugine, Paris, 
France; and Progil S.A., Paris, 
France. The Bayer concern will pro- 
vide 50 per cent of the share capital, 
it is reported. 
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No. 3 cf a Series 


GRIPPING STORIES 
from the files of Angier Adhesives 


The Case of the 
BAFFLED 
DESIGNER 


kk was a tough job and “Rush”, but now he 
had it licked. All he needed was the adhesive that 
would join the rubber component to the metal base. 
“No problem here,” he thought, as he specified the 
rubber-to-metal formula that had been so successful in 
a previous job. 

But there was a problem and it became 
more and more apparent as one after another of 
the trial bondings failed. 

Once on the case, an Angier man unravelled 
the mystery in short order. He pointed out slight — 
but important — differences between the old product 
and the new—in rubber compound used, in 
end-product vibration and in heat and stress factors 
involved. He recommended an adhesive that was 
perfect in every respect and the designer met his 
deadline with two days to spare. 

Turn to Angier first for job-tailored 
adhesives that are developed, tested and produced 
by experts to give you the most efficient product for 
every job at the lowest price per end-product unit. 


Call or write today for 
complete information. 


F ANGIER 
ADHESIVES 


INTERCHEMICAL CORPORATION 
Finishes Division 

120 Potter St., Cambridge 42, Mass. 

Midwestern Plant: HUNTINGTON, IND. 
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Dr. Stefan H. Baum, RCI executive vice-president; John G. Penniman, manager of the Emul- 
sion Division; and F. Albert Smiles, vice-president at the Elizabeth plant inspect the newly 
installed emulsion kettle at Reichhold’s Elizabeth, N. J., plant. 


Reichhold Installs Emulsion Kettle 


Reichhold Chemicals Inc. has in- 
stalled a new $265,000 emulsion ket- 
tle at its Elizibeth, N. J. plant. De- 
pending on product mix, the new 
unit is said to be able to produce up 
to 30,000,000 pounds of vinyl ace- 
tate homopolymer and copolymer 
emulsions and a full line of acrylic 
emulsions annually. Maor uses for 


these products are protective and 
decorative coatings, adhesives, floor 
polish, and leather, textile and paper 
finishes. The new kettle is believed to 
be the worid’s most modern, incor- 
porating several unique design fea- 
tures which permit an optimum bal- 
ance of properties for the different 
types of emulsion users. 


Named Vice-President 


Dr. William B. Reynolds has been 
named vice-president and director of 
research of General Mills, Inc., Min- 
neapolis, Minn. Dr. Reynolds will be 
responsible for the coordination of 
research conducted by the firm’s Cen- 
tral Research Laboratories as well as 
by its divisions, and for the integra- 
tion of such work in the total 
research program of General Mills. 
Dr. Reynolds is a graduate of Cor- 
nell College, and holds a Ph.D. in 
organic chemistry from the Univer- 
sity of Chicago. After service with 
DuPont and Interchemical Corp., he 
served as a research instructor at the 
University of Chicago. In 1943, he 
went to the University of Cincinnati 
as assistant professor and later be- 
came associate professor and head of 
the Chemical Division of the univer- 
sity’s Applied Science Department. 
Since 1946, Dr. Reynolds has been 
associated with the Phillips Petro- 
leum Co., where he first supervised 
its synthetic rubber program. 


Assumes New Duties 


Container Corp. of America, Chi- 
cago, Ill., has announced that Harry 
E. Miles, vice-president, will be re- 
sponsible for all the company’s cor- 
rugated shipping container plants 
with the exception of West Coast 
properties. Mr. Miles will also con- 
tinue to be responsible for national 
coordination of sales policies in the 
Container Division. He was formerly 
general manager of the company’s 
Mengel Corrugated Box Division, 
and was elected vice-president of 
Container Corp. in 1958. He will 
continue to make his headquarters in 
Louisville, Ky. 


Expands Facilities 

B. B, Chemical Co., a subsidiary 
of United Shoe Machinery Corp., 
has announced that it has expanded 
its service laboratory facilities at 
Cambridge, Mass. The company re- 
ports that the expanded facilities will 
be used for adhesives studies and 
testing. 


TAPPI Conference 
Held in Oregon 


The Technical Association of the 
Pulp & Paper Industry held its Tenth 
Annual Testing Conference on Au- 
gust 17-21 at the Multnomah Hotel 
in Portland, Ore. The meeting, at- 
tended by several hundred American 
and foreign technical experts, fea- 
tured 18 outstanding speakers who 
presented a variety of technical pa- 
pers. The conference had as its 
primary aim the development and is- 
suance of standards for the pulp and 
paper industry, which includes every 
step of paper making and uses from 
forestry to printing. 

Tappi also announced that its 
Eleventh Annual Testing Conference 
will be held on September 27-29, 
1960 at the Pantlind Hotel, Grand 
Rapids, Mich. Technical sessions al- 
ready planned for this conference are 
Adhesive Testing; Water Testing; and 
Relative Humidity and Paper Test- 
ing, co-sponsored with ASTM Com- 
mittee D-6. Anyone wishing to offer 
a paper for the Eleventh Testing 
Conference should contact W. H. 
Aiken, Diamond-Gardner Corp., 
Middletown, Ohio. 


Opens Midwest Office 


Rubber & Asbestos Corp., Bloom- 
field, N.J., has announced the open- 
ing of a Midwest area sales office at 
3553 West Peterson Avenue, Chi- 
cago, Ill. According to the company, 
the establishment of a centralized 
contact point effectively shortens the 
lines of communication so as to as- 
sure swifter technical service to pro- 
duction users of adhesives in this 
highly industrialized section of the 
country. The company also an- 
nounced that Stewart Marshall has 
been transferred from the New Jer- 
sey office to the new Midwest loca- 
tion to insure uninterrupted liaison 
with those who formerly dealt di- 
rectly with the company’s Eastern 
facilities. 


Elected President 


International Epoxy Corp., Fort 
Lauderdale, Fla., has announced the 
election of Dr. Raymond E. Robin- 
son as company president. Dr. Rob- 
inson previously held the post of ex- 
ecutive vice-president. Prior to join- 
ing International Epoxy, Dr. Robin- 
son was the founder, owner and 
president of Robinson Industrial 
Craft of London, Ontario, Canada. 
The company also announced tenta- 
tive plans to open a Canadian branch 
plant. 
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_._ adhesive for plastic 
= ‘ foam made with 


RCI Pp HENOLIC 


@ The Rubber and Asbestos Corporation of Bloomfield, 
N. J., uses a Reichhold phenolic resin as an important 
ingredient in the manufacture of their Bondmaster® G472 
liquid adhesive. 

Bondmaster G472 is a general purpose adhesive de- 
signed for bonding viny] plastics, nitrile rubbers and cotton 
duck to metal, wood, concrete and other rigid surfaces. 

In one application, illustrated above, the Bondmaster 
formulation was required to make a strong, sure bond be- 
tween plastic foam and a wooden chair frame that had to 
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Oil, fuel and water resistant 


Creative Chemistry ... Your Partner in Progress 


REICHHOLD RG 


REICHHOLD CHEMICALS, INC., RCI BUILDING, WHITE PLAINS, N.Y. 


jar 
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withstand the rigors of marine usage. Bondmaster G472 


fitted the job perfectly. 

In a recent interview, an R & A formulating chemist said, 
“The high order of specific adhesion to the plastic foam — 
which makes Bondmaster the right adhesive for this job 
—is a direct result of the Reichhold phenolic resin.” 

Reichhold offers a line of phenolics especially developed 
for adhesive formulators. And if you're compounding ad- 
hesives, remember that RCI is also a major producer of 
both epoxy resins and PVAc emulsions. 


the 


Synthetic Resins « Chemical Colors « Industrial Adhesives « Phenol « Hydrochloric Acid « Formaldehyde « Glycerine « Phthalic Anhydride, 
Maleic Anhydride « Pentachlorophenol « Sodium Pentachlorophenate « Sulfuric Acid » Methanol 
Sebacic Acid « Ortho-Phenylphenol « Sodium Sulfite « Pentaerythrito! 
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By MELVIN NORD 


Cementing Cartons 


U.S. Patent 2,885,840, issued May 
12, 1959 to Glen G. Blackburn and 
assigned to the Berst Corp., provides 
a method for internally sealing or ce- 
menting cartons, boxes and laminated 
materials, using a thermoplastic ce- 
ment. 

The thermoplastic adhesive can be 
applied to the desired surfaces when 
the carton blank is cut or at any 
subsequent time. Since the adhesive 
selected is one which is solid and 
non-sticky at ordinary atmospheric 
temperatures, it does not interfere 


with the subsequent handling of the 
blank or the filling of the carton. 
The adhesive becomes non-adhesive 
as soon as it cools. The adhesive 
used in practice is one which does 
not soften below the approximate 
temperature of 160°F. 

Thermoplastic adhesives that have 
been used successfully are Proxmelt 
#12-291-1, a product of Pyroxylin 
Products, Inc. of Chicago, Illinois; 
and Vinylite Resin X-1 5075, a 
product of Union Carbon and Chem- 
ical Co. 

After the cartons are filled and 
closed by overlapping their flaps in 
the usual manner, or after the veneer 
or plies of wood which have pre- 
viously been coated have been 
stacked in the order desired for lam- 
ination, in either case, the pieces of 
work are placed in a_ treating 
chamber such as that shown (18) in 
the schematic. Within this chamber 
are provided as many pressure plates 
(19, 20 and 21) as may be required 
to subject to pressure the surfaces 
which are to be joined adhesively. 
For most purposes, a single pressure 


plate (19) at the top of the chamber 
will suffice. 

The door (23) is now tightly 
closed and the chamber (18) is evac- 
uated. The vacuum pump as such is 
not shown but a condenser (25) is 
shown, through which gases with- 
drawn from the chamber (18) are 
passed enroute to the pump. The de- 
gree of vacuum is such as to remove 
the air of the chamber completely 
and to withdraw substantially all air 
from the fibrous material which is to 
be adhesively joined. 

When the air removal is practical- 
ly complete, the vacuum connection 
is closed and the vacuum is relieved 
by admitting water vapor or steam 
at the requisite temperature to the 
chamber. The steam or water vapor 
will, of course, be supplied at a tem- 
perature . sufficient to soften what- 
ever adhesive has been applied to 
the surfaces which are to be joined. 
The steam will instantly penetrate 
the pores of the evacuated fibrous 
material, thus reaching the surface 
of the hard adhesive and raising the 
temperature of the adhesive virtually 
instantaneously to its melting point. 


Sealable Adhesive Composition 


U.S. Patent 2,886,248, issued May 
12, 1959, to James J. Landig, as- 
signed to the Texas Co., related to 
an adhesive sealing composition par- 
ticularly suitable for railroad tie 
pads. 

The basic composition comprises 
45-65 weight per cent asphalt hav- 
ing a penetration of between 30 and 
50 and a softening point of between 
100°F. and 170°F., 5-25 weight per 
cent heavy naphthene base residuum 
of viscosity about 40-55 Saybolt 
Furol seconds at 210°F., 3-12 weight 


per cent pine tar, and 10-35 weight 
per cent of at least one rubbery elas- 
tomer. 

As shown in the schematic dia- 
gram, a strip of roofing felt (9) is 
passed through feed rolls (10) and 
saturated with the adhesive compo- 
sition (12), maintained as a soft 
plastic or molten mixture with heat 
and agitation in a tank (11). The 
saturated felt (13) is passed through 
rolls (14) adjusted to control the 
thickness of the pad piece at the de- 
sired gage. The strip is then passed 
through a cooling zone (15) where 
the temperature of the strip is re- 
duced to about 100°F. or less. Slip 
sheet ribbons (16 and 17), com- 
prised of glassine or other paper 
having a non-sticking silicone treated 
surface, are applied to the top and 
bottom faces of the strip by rolls 
(18). Tedders (19) feed the covered 
strip into a cutter (20) wherein the 
strip is severed into covered tie pads 
(21). These tie pads descend a chute 
(22) and are sent to a bundling 
machine, which is not shown. 


Rubber Base Adhesive 


U.S. Patent 2,884,400, issued April 
28, 1959 to Clarence D. Moore as- 
signed to Armstrong Cork Co., de- 
scribes a rubber base adhesive 
possessing excellent heat fatigue re- 
sistance and a good tack range. 

Polychloroprene and a_ rubbery 
butadiene-styrene copolymer are 
blended and heated to 230°F.-325°F. 
to selectively cure the polychloro- 
prene without curing the copolymer. 
The resulting product is then dis- 
persed in a solvent for the selectively 
cured blend. 


Paper Label Adhesive 


U.S. Patent 2,884,396, issued April 
28, 1959 to Anthony J. Allegretti, 
assigned to R. R. Donnelley & Sons 
Co., describes an adhesive composi- 
tion for applying paper labels to hard 
inked surfaces such as are encoun- 
tered in high quality magazine. The 
adhesive consists of 1-5 parts of ben- 
tonite, 72-220 parts of water and 
22-44 parts of polyvinyl methyl 
ether. 
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Adhesive Sheet Material 


U.S. Patent 2,887,403, issued May 
19, 1959 to Ernst A. Wolff and as- 
signed to the Kendall Co., relates to 
pressure-sensitive adhesive tapes hav- 
ing superior stability under ordinary 
and unusual conditions of storage 
and use and, in addition, improved 
water repellancy, appearance and 
color. 

The object of the invention is to 
provide adhesive tape with a coating 
which is sufficiently adherent to the 
backing to prevent its being stripped 
from the fabric by the adhesive mass 
on unwinding the material from the 
roll or core on which it is usually 
wound. 

As shown in the diagram, the tape 
of the present invention is of the 
type having a fabric backing pro- 
vided on one side with a layer of 
suitable adhesive material, and on 
the other side a resinous coating 
which provides a protective and dec- 
orative outer surface when the tape 
is used in the customary manner. 
The resin coating is applied to the 
backing in the form of resin latices, 
including specifically one or a mix- 
ture of such latices as the latices of 
polyvinyl chloride, coploymers of 
vinyl chloride and vinyl acetate in 
which the amount of vinyl chloride 
in the polymer is 88 per cent or 
greater, copolymers of vinyl chloride 
and vinyl acetate in which the 
amount of vinyl chloride in the poly- 
mer is 88 per cent or greater, co- 
polymers of vinyl chloride and vi- 
nylidene chloride, copolymers of 
vinyl chloride and ethyl acrylate or 
octyl acrylate, coploymers of vinyl 
chloride and acrylonitrile, and a 
polymer latex resulting from the 
polymerization of vinyl chloride in 
an emulsion system in the presence 
of a butadiene-acrylonitrile copoly- 
mer. 


Improving Starch 


U.S. Patent 2,884,347, issued April 
28, 1959 to Kenneth C. Hobbs, as- 
signed to Corn Products Co., de- 
scribes a process for improving the 
color and clarity of pastes made 
from “thin boiling” starch or hy- 
droxylalkyl starch in granule form. 

The starch is filtered and washed 
at a pH of 2.0-3.0. It is then re- 
slurried, adjusted to a pH of 6.0-8.0, 
and then filtered, washed and dried. 
It is believed that the acid liberates 
traces of compounds of calcium, 
magnesium and iron which tend to 
form complexes with carbohydrate 
materials. 
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VINYL 


COATING PARTIALLY 


PENETRATING FABRIC (30-70%) 


PRESSURE SENSITIVE 


ADHESIVE 


Other Patents of Interest 


Subject 
Polystyrene container with 
label adhered to it 


Manufacture of adhesives 
for corrugated paper 


Heat resistant pressure sen- 
sitive adhesive tapes 


Manufacture of bone glue 


Roll type glue spreaders 


Method of spreading a 
pressure-sensitive _ ther- 
moplastic adhesive 


Adhesive tape for anti-cor- 
rosive cold use 


Paste pointing synthetic 
resin composition 


Adhesive label dispenser 
Production of cereal starch 
Pressure-sensitive ad- 


hesive sheet material 


Binder for foundry 
sand molds 


Cement for stabilizing 
soil 

Gum accroides adhesive 
composition 


Pressure-sensitive ad- 
hesive sheet material 


Preparation of paper- 
board adhesives 


Inventor or Ass'gnee 


Armstrong Cork Co. 

Chas. A. Krause Milling 
Co. 

American Tape Co. 


Armour & Co. 


Robert S. Black and 
James S. Carroll 


Johnson & Johnson 


Jacques J. Trachet 
Pittsburgh Plate Glass 
Co. 


Lawrence W. Kendrick 
Kurt Bernheim 


Minnesota Mining & 
Mfg. Co. 


Michael B. Karr and 
William V. Karr 


E. I. du Pont de 
Nemours & Co., Inc. 

The Borden Co. 

The Kendall Co. 


Koppers Co., Inc. 


FABRIC YARNS SHOWING 
PENETRATION OF VINYL 
RESINS 


Patent No. 


2,880,898 


2,881,086 


2,881,096 


2,881,158 
2,881,731 


2,882,179 


2,882,184 


2,882,252 


2,883,044 
2,883,309 
2,884,126 


2,884,333 


2,884,334 


2,884,335 


2,884,342 


2,884,389 


Date 

4/7/59 
4/7/59 
4/7/59 


4/7/59 
4/14/59 


4/14/59 


4/14/59 


4/14/59 


4/21/59 
4/21/59 
4/28/59 


4/28/59 


4/28/59 


Copies of any patents, including those described here, are available 


from the Commissioner of Paten 
25 cents each. Do not send stamps. 


ts, Washington 25, D. C., for 
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new equipment 


Carton Force Tester 


The instrument is designed to help 
carton manufacturers control pro- 
duction quality and eliminate rejects, 
and to enable users of automatic car- 
toning machines to specify cartons to 
a recognized standard and discover 
“tough” cartons before they can 
cause filling line slowdowns and stop- 


pages. The tester, called Scorebend 
Tester, measures the force required 
to “break-open” flat folded paper- 
board cartons. It enables one-man 
production testing with laboratory 
instrument precision. To perform the 
carton test, a flat carton is inserted 
on edge between a grooved base and 
the notched compression of the gage. 
The inspector then turns a knob to 
depress the gage and force the car- 
ton open. The indicator hand holds 
the maximum dial reading to show 
the actual opening force exerted. 
Three models of the Scorebend 
Tester are available: Model CC-500, 
for forces ranging from 0 to 500 
grams; Model CC-100, for forces 
ranging from 0 to 100 grams; and 
Model CCO-1, for forces ranging 
from 0 to 16 ounces. The only dif- 
ference between models is the force 
gage with which it is equipped and 
all three gages are interchangeable 
on the standard test stand and mount. 
Each gage has an accuracy of better 
than 1 per cent of full scale, and 
dial indicator hands can be made 
free-moving or set to hold the maxi- 
mum reading by a control button. 
Hunter Spring Co. E-121 
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Electric Heating Elements 


ThinStrip electric heating elements 
are designed for rapid heat trans- 
mission. The elements offer the low- 
est barrier or heat lag from energy 
applied, except for an exposed re- 
sistor itself, which results in faster 
transmission of heat to the container 
or substance with less loss through 
radiation. The average ThinStrip is 
% inch to 52 inch thick over the 
heating surfaces, depending upon the 
thickness of resistors, insulation and 
sheath required. The units are avail- 
able in standard 115 or 230 volts, 
and are also available for 6, 12, 24 
and 57 volts, consistent with the 
practicability of fabricating the 
heavier resistors required. ThinStrip 
units can be used as heaters in mount- 
ing presses, panel heating, instrument 
heating, sealing bars, forced air 
heating, platen heating and package 
sealing. Acra Electric Corp. E-122 


D.C. Motor 


Called Model D-1000, this 1.6 
hp, 28 volt D.C. motor is suited for 
applications requiring a rugged light- 
weight power unit in aircraft, missile, 
ordnance, marine and industrial in- 
stallation. The normal operating 
range is .6 hp to 1.8 hp at 2,000 
rpm. It has an integral cooling fan 
and an explosion proof construction 
according to MIL-E-5272A. The 
brushes are easily accessible, and the 
motor operates continuously at 
260°F. at 60,000 feet altitude. 
Hoover Electric Co. E-123 


Hotplate Shaker 


A new rotating tilting hotplate- 
shaker, called Roto-Tilt, is designed 
for rapid evaporation of liquids, 
speedy dissolving of solids, or general 
purpose shaking. The instrument im- 
parts a swirling motion to liquids 
similar to that produced manually, 
and it holds various size and shape 
containers. The amount of heat and 
speed of agitation are controllable. 
The machine can be used as a shaker 
only, without the hotplate. Eberbach 
Corp. E-124 


Hand Spray Gun 


The P-MBC hand spray gun is 
adaptable to all types of manual 
spraying and production require- 
ments. It is equipped with a remov- 
able spray head and can be used 
with almost any material that is 


sprayable and for many highly spe- 
cialized applications. The manu- 
facturer claims that the ball and cone 
principle of its nozzle parts align- 
ment assures perfect metal to metal 
seal and perfect centering. It has a 
full size, two finger trigger which is 
reinforced at wear points with 
hardened steel. The body is made of 
forged aluminum and the net weight 
is 1 pound, 10 ounces. DeVilbiss Co. 

E-125 


Electric Label Dispenser 


An electric dispenser of pressure 
sensitive labels, designated Model E- 
350, has a dual purpose foot switch 
which permits either continuous or 
intermittent label dispensing. A 
rheostat speed control can be set to 


the desired dispensing speed. The 
dispenser has an operating speed of 
10 to 150 inches per minute and a 
capacity of 3/16 inch to 3 inch wide 
rolls. It is constructed of cast alumi- 
num and has self lubricating bear- 
ings. Weight of the unit is 17 pounds, 
and dimensions are 133%4 x 7% x 
6% inches. Avery Adhesive Label 
Corp. E-126 
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Agitation Jar 


Called M Magni-Whirl Jar Baths, 
the unique method of agitation of 
these baths maintains constant uni- 
formity by gentle and automatic 
pulsation of the Magni-Whirl agi- 
tator plate. The clear jar permits 
full visibility, and the constancy of 


uniformity is +0.10°C. The pack- 
aged control compartment located 
at the top of the bath is easily re- 
movable as a complete unit to per- 
mit cleaning. Temperature ranges of 
the Pyrex jar are ambient to 70°C or 
100°C. The Dual Microtol con- 
trol allows automatic selection and 
repetition of the two most used 
temperatures or serves aS an excess 
temperature cut-off. Blue M. Electric 
Co. E-127 


Spectrofiuorometer 


The unit is a triple-purpose instru- 
ment which can be utilized as a 
spectrofluorometer, spectrophotome- 
ter or for reflectance measurements 
of solid samples such as plastics, 
powders, paints, paper, textiles, etc. 
The instrument has been designed so 
that chemical constituents under in- 
vestigation can be irradiated in any 
chosen wavelength of the ultraviolet 
visible (or infrared regions) through 
an excitation monochromater and the 
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measurement of the resulting fluo- 
rescence likewise obtained at any 
chosen wavelength in these regions 
through an analyzing monochro- 
mater. The system of the instrument 
is arranged so that special curves can 
be established for the selection of 
the optimum wavelength for a con- 
stituent as well as for identification 
or quantitative assay of various com- 
pounds. It also can be used for micro 
or macro techniques and is particu- 
larly suited for measurements of ex- 
tremely low concentrations. Farrand 
Optical Co., Inc. E-128 


Torsion Tear Tester 


This heavy duty torsion tear tester 
measures the tearing strength of 
strongly directional materials which 
tend to tear at an angle from the ap- 
plication of force. The tester holds 
the specimen rigidly throughout its 
entire length on both sides, and the 


tearing force is directed to produce 
a tear down the center line of the 
specimen. The company recommends 
its use in measuring the tear strength 
of cylinder board, corrugated board, 
glass fiber reinforced gummed ship- 
ping tape, vinyl and rubber sheeting, 
gauze and other woven fabrics. 
Thwing-Albert Instrument Co. E-129 


Skip Meter 


This photometric instrument was 
designed for detecting skip on paper- 
board. The exposure head consists of 
a light source, sensing photocell, mi- 
croammeter, relays and _ control 
switches. The exposure head, approx- 
imately 6 x 6 x 3 inches, is mounted 
directly over the moving web of 
paperboard. It is capable of providing 
continuous monitoring on the pro- 
duction line. By means of relays, the 


skip meter, approximately 7 x 7 x 6 
inches, will automatically ring a bell, 
light a lamp, mark the surface, or 
stop the machinery whenever pre- 
established tolerance limits are ex- 
ceeded. According to the manufac- 
turer, the skip meter can be modified 
slightly, as needed, to provide con- 
tinuous quality control on a number 
of other products similar to a mov- 
ing web of paperboard or on a con- 
veyor belt. It is useful in controlling 
color, color brightness, gloss, haze 
and turbidity. Gardner Laboratory 
Inc. E-130 


Thickness Gauge 


This Gauge is a small, compact in- 
strument for measuring the thickness 
of paper, blotting paper, crepe paper, 
carbon paper, paperboard, boxboard, 
rubber, plastics, tin, sheet brass or 
steel, mica, felt, cloth and other 
resilient materials. The dial is 2 inches 
in diameter and is graduated in 


thousandths of an inch with half 
thousandths sub-sidivisions. With this 
gauge it is possible to tell material 
thickness instantly, and also to ap- 
proximate the basis weight of paper. 
In operation, a button is pressed and 
the thickness is registered on the 
dial. Gauges are available with metric 
dial graduated from 0 to 2.8 milli- 
meters in hundredths millimeter sub- 
divisions. Minden Paper Gauge Co. 
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Glossary for the Protective Coatings and 
Plastics Industry (Revised—Fourth 
Edition). By L. J. Radi. Published by 
Color & Chemicals Division, Inter- 
chemical Corp., Hawthorne, N.J. 4% 
x 7 in. 158 pp. $2.00. 


The Glossary first appeared in print 
in 1944 as a four-page supplement to 
the R-B-H Dispersions monthly book- 
let. In the last 15 years, with the broad- 
ening of the industry and the growth of 
plastics and resin technology, the sub- 
ject of the Glossary has become ever 
large and complex. The previous revi- 
sions have tried to keep up with this 
growth, and this Fourth Edition has 
endeavored to encompass the latest de- 
velopments. 

The Glossary is written for those who 
are not familiar with technical language. 
Naturally, as with all specialized vocab- 
ularies, it is unavoidable that some tech- 
nical words and phrases must be defined 
in terms of other technical words. How- 
ever, the author has tried to eliminate 
such circular definitions as often as 
possible. For the most part, the author 
has tried to follow a fourfold rule 
whereby the definitions would be (1) 
accurate, (2) brief, (3) clear, and (4) 
in non-technical language. 

The Glossary lists only those terms 
which will occur most frequently in 
technological, sales and semi-technologi- 
cal discussions. It was not possible to 
list every protective coating and plas- 
tics term and still keep the Glossary a 
pocket guide book, a role it has played 
so well. 

In this edition, the author found it 
convenient to bring together in two ap- 
pendices all definitions pertaining to 
polymers and mechanical behavior. For- 
merly scattered throughout the pages of 
the Glossary, these definitions may now 
be seen in perspective with each other 
and with the broad subjects of which 
they are a part. 


An Introduction to Chemical Engineer- 
ing. By Charles E. Littlejohn and 
George F. Meenaghan. Published by 
Reinhold Publishing Corp., 430 Park 
Ave., New York 22, N.Y. 6 x 9% in. 
271 pp. $7.80. 


This book is intended primarily as a 
beginning text for students in chemical 
engineering and related professions. It 
presents material that must be mastered 
before a study of unit operations and 
thermodynamics is begun. It does not 
contain chemical engineering theory 
per se, but rather is devoted to explain- 


book reviews 


ing some of the fundamentals upon 
which that theory is based. 

Subjects which the authors have 
chosen to explore include the profes- 
sion of chemical engineering; sources of 
information in chemical engineering; 
graphs and graph paper; fundamental 
dimensions and conversion of units; 
process variables; molecular units; com- 
positions of mixtures and solutions; 
PVT relations for gases; mixtures of 
vapors and gases; material balances; 
energy balances; equilibria in chemical 
systems; combined material and energy 
balances; dimensional analysis, and eco- 
nomic considerations. A number of 
valuable appendices are included. 


Source Book of Industrial Solvents. 
Volume 3. Monohydric Alcohols. By 
Ibert Mellan. Published by Reinhold 
Publishing Corp., 430 Park Ave., New 
York 22, N.Y. 6 x 9% in. 276 pp. 
$10.00. 


The third in a series, this volume pre- 
sents the physical properties, azeotropic 
mixtures and uses of industrial alcohols. 
The nomenclature includes commercial 
names where applicable. A_ historical 
survey describes the early production by 
malting and brewing and leads up to 
present day synthesis—Fischer-Tropsch, 
Isosynthesis, Oxo Process and the Oxyl 
Process. 

Methods of manufacture and newer 
methods of fermentation are also dis- 
cussed. The book includes many sig- 
nificant tables and figures. Because al- 
cohol solvents enter into every kind of 
industrial activity, this handy reference 
fills an urgent need for a convenient 
source of information on these sub- 
stances. 


Phenolic Resins. By David F. Gould. 
Published by Reinhold Publishing 
Corp., 430 Park Ave., New York 22, 
N.Y. 5 x 7% in. 213 pp. $5.75. 


Here is a concise presentation of the 
raw materials, production methods, and 
applications of the phenolic resins, The 
book emphasizes the practical features, 
including commercial and economic 
considerations. It describes each major 
field of application in a separate chap- 
ter, and is up-to-date in every respect. 
Numerous disclosures in patents and 
elsewhere serve as a basis for the devel- 
opment of new uses for the phenolics. 
There is also information on the use of 
phenolics in combinations with other 
resins. 

Chapter Five is devoted to adhesives, 
and the author discusses adhesive pro- 


duction, durability, varieties, resins used, 
problems, curing, phenolic-epoxy blends, 
phenolic-vinyl blends, phenolic-rubber 
blends, adhesives containing neoprene 
rubber and polyamides. Also discussed 
are such adhesive applications as metal 
bonding, glass bonding, plastics bond- 
ing, rubber bonding, wood bonding ana 
miscellaneous bonding. 

The subjects of the other chapter, 
are: Present Status of Phenolic Resins; 
Raw Materials; Resin Production; Mold- 
ing Compounds; Laminates; Wood 
Products; Bonding and Impregnating 
Agents; Coatings; Castings, Foams and 
Spheres; Rubber Compounding; Appli- 
cations not Otherwise Classified; and 
Prospect. Following each chapter is a 
reference bibliography. 

Engineers, designers, architects and 
management have in this book a com- 
plete picture of present and potential 
uses of phenolic resins. 


Trade Literature 


Adhesives for Railroads. This eight 
page, two color, 8% x 11 inch illus- 
trated catalog describes adhesives, coat- 
ings and sealers for the railroad indus- 
try. Twenty-three typical applications of 
11 different types of the company’s ad- 
hesives, coatings and sealers used on a 
typical piece of rolling stock are listed 
in the catalog. Two pages are devoted 
to photographs showing application 
methods for various materials to pre- 
vent corrosion; seal out water, air and 
dirt; mount floor coverings; adhere in- 
sulation; and resist abrasion. Minnesota 
Mining & Manufacturing Co.  L-129 


Industrial Coatings. Clear and colored 
coatings for use on metal, plastics, glass 
and wood are discussed in this 36 page 
brochure. Information on numerous 
coatings for application to the various 
surfaces by spraying, screening or roller 
coating is provided. Data is given on 
standard colors available including me- 
tallics, bronzeless gold and other s»ecial 
effects. Information relating to the ap- 
plication of coatings of special interest 
to those who use or specify coatings is 
also included. Bee Chemical Co. L-130 


Sharpening Knives. This wall chart, 
11 x 15 inches, describes and illustrates 
the correct methods for sharpening paper 
and veneer cutting knives. The step-by- 
Step procedures for both grinding and 
honing are discussed in chart form. Also 
included are recommended cutting an- 
gles for paper stocks, rubber, veneer 
and many other materials. On the back 
of the chart is a handy knife check list 
to aid in compiling inventory and speci- 
fication data on knives and cutting 
equipment. Simonds Worden White Co. 

L-131 
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Time and Event Recorders. This four- 
page brochure details a wide range of 
the company’s alpha-numeric printers 
and digital read-out systems capable of 
handling the outputs of high-speed re- 
duction from the simplest to the most 
complex system data. Tables show the 
unusually large numbers of standard 
combinations possible using standard 
counters and time units. The brochure 
lists a broad variety of speeds, types of 
inputs, outputs, and time indications to 
choose from. Custom requirements are 
also covered. Incorporated in the new 
brochure is an unusual guide for speci- 
fying individual data printer require- 
ments. American Electronics, Inc. L-132 


Electrical Heating Units. The Chroma- 
lox line of electrica! heating units and 
equipment for industry is presented in 
detail in a 64-page booklet. Complete 
technical information and photographs 
and schematic diagrams are utilized. 
Sections of the booklet are on applica- 
tion information, strip elements, ring 
elements, tubular elements, cartridge 
elements, immersion heaters, circula- 
tion heaters, air heaters, far-infrared 
radiant heaters, hot plates, heating 
cable, flexible and molded heaters, con- 
trols, hardware, reference literature and 
technical information. Edwin L. Wie- 
gand Co. L-133 


Centralized Motor Starters. The ad- 
vantages of centralizing motor starters 
in control panels are discussed in a new 
four-page technical bulletin. Savings in 
initial costs, wiring, engineering time, 
and reduced maintenance costs are de- 
tailed. Six photographs of motor starter 
centers mounted in control panels at 
various manufacturing plants are used 
to illustrate the brochure. Richardson 
Scale Co. L-134 


Accessories for Microscopy. This is a 32 
page catalog which describes the acces- 
sories available by the company for the 
entire microscope field. The many items 
described and illustrated are both useful 
and essential to one who is concerned 
with the field of electron microscopy. 
Ernest F. Fullam, Inc. L-135 


Adhesives and Coatings. A 16 page 
booklet provides information on the 
company’s line of adhesives and coat- 
ings including color, wet weight, tem- 
perature range, flammability, applica- 
tions, coverages, drying time and thin- 
ners. Insul-Coustic Corp. L-136 


FOR MORE INFORMATION on 
the trade litercture reviewed 
here, use the Reader's Service 
Card elsewhere in this issue. 


CLASSIFIED ADVERTISING 


Rates: All Classifications except Posi- 
tions Wanted: 


Undisplayed, per inch or fraction .$20.00 
Boxed, per inch or fraction... ..$25.00 
(Approximately 60 words per inch 
enbened; 50 4 boxed. Count 5 words 
for box number address. ) 

Positions Wanted: 

Set solid, mo separate headings or 
DOMED cccccccccecescocvcccseses $2.50 
for 3s words or less; extra words, 
10¢ each. Count 5 words for box 
number address. 


Replies will be forwarded via ordi 
nary mail without charge. 


Note: Cash must accompany order. 


POSITIONS WANTED 


TOP-NOTCH ADHESIVE CHEMIST. Thor- 
oughly experienced supervising and performing 
development, production, control, technical serv- 
ice on starch, dextrin, polyvinyl, resin, gum, 
animal glue, casein, natural and synthetic latex 
adhesives. Will expand and improve your adhe- 
sives and keep your salesmen and customers 
happy. Address Box A-124-P, Apnesives AGE. 


_ 
—— 


HELP WANTED 


ADHESIVE CHEMIST 
Excellent opportunity for young man with 
college degree in - pent in 
Rubber, Resin and AG essential. 
Position located in Mia: West Sith growing 
national adhesive company. Send confiden- 
tial resume, salary requirement, personal 
data in first letter. Address Box A-123-W, 
ADHEsIves AGE. 


——LATEX CHEMIST—— 


5 or more years experience in latex com- 
pounding or with latex or resin based adhe- 
sives. Technical service and product devel- 
epment work with expanding medium-sized 
N.J. chemical company. 

Excellent compensation and fringe benefits. 
Send detailed resume and salary require- 
ments. Replies held in confidence. Address 
Box A-125-W, Avwesives Ace. 


CHEMIST OR FORMULATOR OF 
STRUCTURAL ADHESIVES 


Responsibilities—to plan, supervise and 
carry out assignments in the development 
and testing of structural adhesives based 
on resins and rubbers for the practical in- 
dustrial assembly of dissimilar structural 
materials, to originate ideas and solutions 
to problems arising from field contacts. 


Qualifications—Degree in polymer chem- 
istry preferred and a practical formulating 
experience in epoxies, phenolics, polyesters, 
isocyanates, rubbers, etc. 


Location—Northeastern Ohio. 


Benefits—Above average programs now in 
effect. 


Salary—Dependent upon qualifications, up 
to $8,500. Replies to include complete 
personal history, academic background, in- 
dustrial experiences, positions, and re- 
sponsibilities, motivation for changes, sal- 
aries, references and avocations. 


Cc MAMBERLAIN LABORATORIES 
P.O 24, Stow, io 
heteneans Director 
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HELP WANTED-CONTINUED 


CHEMICAL 
ENGINEER 


CHEMIST 


Chemical Engineer or chemist, technical service 
for manufacturer of adhesives, sealants and pro- 
tective coatings for Thermal Insulation. Job in- 
cludes liaison between development lab and sales 
department, laboratory investigation of service 
problems, field contacts and trouble-shooting. 
Calm disposition, tact and mature judgment are 
essential. Write giving details to: 
F. E. WILSON 


BENJAMIN FOSTER CO. 
Ambler, Pa. 


ADHESIVES 
CHEMIST 


. . . to develop new types of cements for in- 
dustry. Must be familiar with formulation of 
rubber, resinous and polymeric adhesives, in- 
cluding latex, solvent and hot-melt types. New, 
well-equipped laboratory of old established com- 
pany offers excelleat facilities, suburban location 
and contact with talented associates. Write giv- 


ing details to: 
F. E. WILSON 


BENJAMIN FOSTER CO. 
Ambler, Penna. 


—_— 
—_—" 


BUSINESS OPPORTUNITIES 


Materials Offered. PLASTICIZERS. Dibutyl 
Phthalate, fresh stock, 10 drums, 4207 net 
each, low price. Acetyl Tributyl Citrate, 20 
drums, price slashed to clear inventory. Also 
new Secondary Plasticizer CA-404, for vinyl or 
rubber, low volatility, excellent compatibility, 
stability, etc., low price, drums or bulk. CHEM- 
wcaL Arriuiates, Inc., 274 Madison Ave., New 
York 16, N.Y. MU3-2593. 


_— 
ae 


EQUIPMENT FOR SALE 


$3,000,000 LIQUIDATION CHEMICAL PLANT 
AT ORANGE, TEXAS. Type 316 Stainless Steel 
Tanks, Kettles, Heat Exchangers, Columns, Stills, 
Crystallizers, Centrifugals, *umps, Valves etc. 
WONDERFUL VALUES. SEND FOR LIST. 
Perry Equipment Corp., 1414 N. 6th St., Phil- 
adelphia 22, Penna. 


ADVERTISERS’ 
INDEX 
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Lesser Evil? 


Addiction to nicotine, a widespread weakness 
accompanied by a serious fire hazard and possible 
ingestion of tars, is one of industry’s serious 
problems. National Safety News notes that on 
many operations, smoking on the job can’t be per- 
mitted, so employees feeling the craving spend 
too much time in rest rooms. An enterprising 
tobacco salesman had a bright idea. At a box 
factory he arranged with the shop foreman and 
union representatives to provide regular supplies 
of chewing tobacco and snuff. Now, the men can 
enjoy their usual solace at work without the dan- 
ger of burning down the plant and their jobs. 

Reports claim the company has gained more 
than a hundred working hours a month since the 
men switched to smokeless tobacco. They no 
longer take so many washroom and smoking 
breaks. Next, the salesman called on a cannery 
with equally satisfactory results in sales for his 
company and increased production for the cus- 
tomer. This quick and easy change of vices has 
lead National Safety News to wonder whether 
the salesman would have had as much luck with 
a working force largely female. 


Any Gum Chum? 


Americans chewed their way through 250 mil- 
lion pounds of gum last year according to a recent 
issue of Jndustrial and Engineering Chemistry. 
This represents more than 200 sticks per person. 
Into the 250 million pounds of gum went 150 
million pounds of sugar, 50 million pounds of 
corn syrup, 24 million pounds of synthetic rubber 
and resins and 20 million pounds of natural ma- 
terials such as chicle. Total sales of chewing gum 
in the United States came to $306 million last 
year. Gum manufacturers are aiming at an even- 
tual annual consumption of 500 sticks per person. 


On The Shelf 


The Wall Street Journal reports that P. Loril- 
lard Co. has begun paying stores “rentals” of from 
$5 to $10 per month on an annual basis for eye- 
level shelf position spots. One of the largest food 
chains reportedly has signed up and two more 
are said to be interested. Other cigarette manu- 
facturers are reported to be rushing their own “in- 
centives” to food stores to counteract the Loril- 
lard offer. 


Twistalk 


Recently, Parade magazine coined a new word, 
“twistalk,” to describe the language everyone uses 
in work and social situations. This language is 
polite or expected, hut it masks what you really 
are thinking. Some _ es of “twistalk” include: 

Expedite—To confom. confusion with emo- 
tion. 

Coordinator—The guy who has his desk be- 
tween two expediters.. 

Under Consideration—Never heard of it. 

Under Active Consideration—We're looking 
in the files for it. 

Note and Initial—Let’s spread the responsi- 
bility for this. 

Let’s Get Together On This—I’m assuming you 
are as confused as I am. 

Have You Any Remarks—Can you give me 
any idea what this is all about? 

This Will Be Borne In Mind—No further action 
will be taken until you remind me. 

In Due Course—Never. 


Trademark Value 


The value of a trademark is appreciated on 
the other side of the Iron Curtain. In Poland, for 
example, trademarks are treated as rewards. 
Gerald Frisch of Jim Nash Associates reports 
that in Poland, the government permits trade- 
marks only on packages of products that meet a 
particularly high standard. On the other hand, 
factories that fail to rate this seal of approval are 
severely handicapped. A Polish newspaper has 
been known to complain that “whole branches 
of our industry are either anonymous or un- 
known.” 


Consumer Department 


A new U.S. Department of Consumers, with 
a cabinet member at its head, is the aim of Senator 
Kefauver and 23 other senators. The proposed 
department would keep its eye on prices, in- 
vestigate complaints of misrepresentation, etc., 
and would take over existing agencies in the food, 
drug, pricing, research and testing fields. It would 
also hold annual consumer conferences. The pro- 
posal is said to have the support of many labor 
unions, consumer groups and women’s organiza- 
tions. However, Congressional approval is not 
expected soon. 


ADHESIVES AGE, OCTOBER, 1959 


| a = ae a, y 
a 4 ie: ne’ 
oo a. ie | Sa : Sa i e.. 

- ee , ie 2 a . raw a ce : 
Sh | 
Aa 

m { ~~ <Se ' os tak 

| : Nf passing . 

= 
a 
e ‘ 7 
~d 
- 
7 a 
Bis) “" 
{ a y. 
| ee 2 
‘ 
th - 
" ij - . ' 
bi ire oe 
pyc ame 


rindges a % 


ee ee q Eo: are a ee. pe a i i 
z ee a Bris ’ ey SER ( ie 3 : j >a F : = } 
a ote ag sal Pea ESS : SS. =e 4 a | a. _ a ’ 
a Yo — bad e a 8) : - : i) Ge ki é a i 7 4 oh 2s a 
\ Say } i . as b “ e.. ee | os em 28 ae 7 oa to vind ‘ 1) = 4 
wf “7s ; : = ” ag i ca al aa Ya roe a, \ a vi 
ps eee j ; ' z ‘ %: A ah & ie Wh et eat 4 a we q ih i an ag 
Es a - oat Be i: e = rin 7 +4 Siete Te aia — io i 
ae aes ree) | a a ae oe de s Ge fy _— | 
i ee Si ‘a a. % BS ri ; ie 4 -) fae 
it cae. a 4 ‘ oe? aie a. ie He a, : a. 
‘ 2 = ne a , 7 a ie 5 — ‘a a) % — ar ae 
; ine : "ee a — an e Ca i rae a “tae ¢ a Wen a + =e ee a 
‘ia “i _} | noe ca 4 2 ae: TE re eo ~5 ; PS 
ane An weee ee lhU6ClLeehClhUe 
ee - we aad é ai et acne i. 7 ; ; 
‘. pide ss rf ‘a lee - ass 2 ae a , a 3 7 iq 
= ' i il a .- a a a a me. os ee ba “he ae 1 “4 3 _ 
Ps ial e 7 a ua a wae a ie cae Be a 
Mei © 2m te) i = 2 hn =a . og ag Pe 7 . or we ia E \ ie: > 7 
ang at | ‘@ es i . ? <—s = ria e, L i j Bs ae — By i 
_— ‘ane a: ee . —— . v 4 ‘ f oa a 4g 2 ime q f= 3 J 
ne ote a 4 “he owe ft 5 aor. ; a 4 ae 
ba : ie i aie r ; : a ae OS io) a i 
rey. ee a : (oy Bet SMM S089 Sa reg ; iw Fg Te 4 ae, |G 
, x ve ; ey i pg ee " ia oe Ue Sa se | a | en ae es aa a 
“a : eri ae | : a ; “2 en p ig e" a alt) / ae Pe, a i : 4 7 : a 
fe Tl — is , a. 6 — ee : 
Ao) ie Pe od io Dh ee es. eae ee s (2b) an -_ 
: 1 oy Onn nas eS ae ES et aaa i aa’ Os ~ 3a, Geeta 6 A ae aa 
ae fee oe ee i ae Bl ae ; 1 aa mi ial 7 3 ‘ i 
"oe ae Be ee a _ ee 5 a4 a oe _—e 
aa. “ae oe | ee ie ir, F Bie: mar —_ 
) teat = a 4 i gz tle — a pea Aes e a my Ae 
ta pea ’ _ 2 i ra og Fe E =) Pa eae aa 
? ae ; ey ; ae i. ileal sz i“ if Cae o rm ere a: : me 
Ss oe od ho ) * aes © ae | ‘2 Pe ; = Tae ys a § a a. 
: cee Be io we ‘a mee Rey . Der ; \ . 
7 ; fear, crs * a pe vey ey 4 p-4 Ref i a ae "Sh 7 7 a 7 14 
; a soe Bie ii % 4) 2 2 oS | eae ¥ ie ill Ee Ge Oa A 
. oe: “ahi UE a je) Se Ve SF aa ie .- ; an a Ls 
y f bert FC Lae ot 4 P % jae i 2. ee 3 oe “a 
‘ | is a AS  & a 6 ee ae ——- ~ a g 
= ae os | as Se a ae iz ; 
. : al a = ; ee ‘ ae Sigs in # — a ae eee, —. 
i : se i ‘ [pee | ea a Oe i 
4 a ; ° 5 i oe eS ae 3 ee | s a8 
: ra ~ Cm A . ie eae an ~ x ee: i cos Je i ‘ 3 ue ie ie 
. : i : pa j 2a ; aoe, pe: 1 ee i ce ne 
pea a i hid Jf ORS <a S. ‘ se als & tan ieee et os aes. 
se - * ll a ee a Shea 2 | Sn (es, a 86 : ia 
a a aM i Re . ee Pe A a ae eh ai a a a a mg - ia 7 1 at _ 
ae: a jn Ol ail. > Se ee r ara, RI RM | A ce \" 
> +c Dt el. | ee ha ee oe a | a a a 
; ie me eat 7 ae a bom aes wed . aa 7 - i , S 
f | +. Pas. Rae C7 
" F 3 he esi | ea ee “ee ea es ee “ii : ¥ ; ‘e 
, sr: ioe t 3 ma} eo z ue a TG: Sater iO ia .. .  f 
Ps illite De : oe : et es - at ie. SS aa ‘ota Of 
oe eee “a Ape Peet ie a ie. a rn: 
: Fe Ya a ie a i ae 1S 2 >; og i ov aa = -_' of 
s } a ; : ae SE as DRL DA Me hae | ; | an x —_——: 
: ae — - Tr Ae ge: b a oe e a a ee Bs oe 
"iar ‘ an 4 *? a a a ae q eee Bi ei SS I ; 7. i a - a 
ae ee Aa Bar 7 ae vie + ie ; | J!) SZ _" 5 
y Sa ‘oe ; me . i ; 7 iy a : Ee i a | . cy oe iC 
a . pie. & naa i x _ a $ AF ; Lon a sb 1 ‘ J ry: S " “jig 
eo a” aor : i “ > ie Me we) ee " y a <9 i | 6 44 a ae 3 
an nf } i eee “ee OS a Beatie ae 1a ee. | yt: Maat z= a 
| ae — Fc iaali: - Pot ae CL 
ae A a a ee a eel ws P coe . we i pee Ry se ra ies 7 4 and - 
< es 1 a J ig "Ss . aay Pee? a 7 oa bos 7 ow. ¥ ; . * - 
h. oe ii aq it 63 i = i “4 My ik Zeer’ * ar a a 
ae oat - 4 4 f ee ae ; : a, wok a ‘4 i ey 
a a " ae ee “ ‘ A ae ce _ i 5! ae 
as se ; a ec ie " 4 Fr es Jil a a 7 | ° q ’ 7 ‘an _. 
ig oe E : i ie) sir all BS 7 a : i mare. 
oe. le ‘gins oe 7 4 as ee ae ey a iv a x Wey 
ar a ye .. 7 a4 if fs er a 7 ae ge af i a +... ri. ie a b 
- i i oe ee a 2 _ 
ie ’ 7 ‘Shed ie : B |! a w a _ = : = 4 aa 
ge , & Pe. | ott map i: ey. i. Bs - I 2 a Be. _ os 
r ae a 4 : * =i = & oa ia Eg 7 a p 4 PS e ‘g : ae a ri ze Z eg : me ¢ 
5 Ee ae B Pees E one _ -) oe -) Jae Pa a, 
a i : ra 4 al 5 i cE ’ i ‘ ’ i 7 es ie ie a - 
— ; 7 ae a Z : i a = ly of q oo: nn be 3 ES 
a § + ae r rel 14 a: Fe xf a 22 ae i 
i ¥ LN aia aa i. ok rs. + - ai ee ¥ _ “23 a. “i 
1 iy r y | i a ‘ j ‘ ; Sa ei, ae . 7 i ae a ie), 
i em ee 3 — oo. a aes ee Me. Pee og dl 
‘Sava a ; ee 7 - | (A ae e 
vy He ie = a bai? ace ¥ re rs 27 + 7 lS : a = a oo ™ baie . Ae _ 
i ce .e i $ i. 12 A Wes Ee tal Me. 2, ae \ if ie os i: = F 
a —— SS a ae Sau a os |4 
{ ie a 4 ee 7 ‘ oe et ge ae 7 oe s ae a 
me Sia a cat ¢ 7 Ges , ce ae be i ei erie, woe . Sa gn ey 
i ieee Ca ¥ a eae ; : ER ae oS) ig ee 7 al 8 Ee ae ae 
J ae fee ies —s ae “*# 7 ° “ 0 aoe va a ri 4 oo i te 
peer Se ») OR ee ‘ a he oe = wee ae IR, as id | Bas = “i 
eee. Cota 4 ie : Pali ¥ 5 ing ra ag a 7 - : q 4 
Sa “Bee awe Pie 2 ee 7 par pe | 
ou ae see. <: tue | 3 i ae 
io) ig Bech io ee at a: eae a: i Sais a 
= 0 ii “ > a. oe a ee § ir, Ja Ss 1B > Be PZ ao E ¢ 7 2 Oe 
rAd 7 a aie (eo: 3! ad ed : ‘ ean . | fs a ee > Sa A 
pee "wes E 3 7 — ee 3 ce a ae ra i - < . 5s ; 
og % Be a cee es c oY . Paw rs aa : ) i ; 9 : “ 
eal ee oa _ ee a *) i a ny 8 pe ge SR Pie 4 aH f Ms ai, ; 
" :. - one _ ty SEI Pe es ie ‘ nies % a ; _ 
A Ta - ia se 4; fc ey it ; it ‘1 a ¥ wi P zs aa ans 7 a if A a et . 
- ‘a + a apeneeteearre: . 5 gery es ll 7 a i ae 3 pe oie 
Te ee ee. : - ee a, mee 7. ile . Sea a a > ae : 
i ae , : ‘ay > Jae ee at ae of ; . on dead : e. ; 
mie a ee ri tis = 7 ee: a: ie oe. | jae EF 
7 ote wie < ¥ ; i a in a ee ry 5 _ . q b Ay mae yr b FF a 
r : +, Aes Gee *) iy 4 a + eae : P y . " a Es - jaan oe 
. ‘ ee OR i) ee > 2s als ae P : be ay +4 ie 
He Ne. yon ae 1 P Es ? 7 be “! shed ‘| i a a. wae ele Pe es 
aoe esis uetae ey | ae : ' 2. ay a7 , oP Ree. — lal 2) pill 
nt A ae cath bo Ss : : a Th ap i : : ae a 4 ae ; ae ae, a 
a i; Sp. eee = = 5 ma ye Ua a <i © - OOF i ee * 36g ? 
Rt ii - Ls e. Ms ia Bac or pes ie "i Lei ie “ = a - 
‘cee i er q ne | . a iB ey _ a 
— ees Be alee a cl i rs a. et ‘ ad ; aipllaa ‘a Fug aa - ee 
- ee a i ae “ie ‘ ar ” cul , i i “a EY: ig 5 
i) a Ne : bbe 2% ct ee a ee 3 Y ae a er ae Ee sa ; 
a ow e aa fF) oak it | ae ee p49 + _. o 4 > 2M a ~ re 4 PL 
ee a a ot aa ‘ q ae a : it Le. i i. _ 0 f Lee 
: ci a. \ { eo). ; is |; a . ie oF ee ~ a, a eae ; ed in ie ae x 
ee - o é a - s et Cee i : get ‘va a ql ; 70 he a ae 
— ; a ae ih ae a ae | a) 
‘a ce 7 : - 5 £ 7 5 po te a : Ag 4 aa ie ; 7 ~, “a - 2 ey .) e ‘ ' ae - k 
: he be = i } ; ei ‘z Booed a a. oe) a, a BO aie 
; ae ; Bia : ie - - a 1 . te ea £ ne : cos a . i ro 7 ss eg. - 
ss oy ae ES, a eo r. “ae 7 a Eo! Le a a 
ee “1 ah s Pe 7" J ae i ye po 4 
= | ec 3 i) See = ime 7 cE ? Cee a, ce wee 
; aes | ti ) ae ae a. ae a — (CC 
Se guacln ‘pia es a ae ar > a ae r ae | { 
+ 2 oe —— Be ey = ae ae ee: 7 6 ie -_ | 
R br ihe . Ba | 4 , . in| i) | (Le eo aa ey 
r , 7 me a , , ee 4 A ipeet, paged ae i: a‘48 (ene Pon 
a F . % a r ae | 3 F e. it a auaRe, ne hy, 5 7 J mi : Fd ‘ : c Zz ee" ‘ 
; iz ae “a fos “aa ‘of a Ey a oS a a _ 4 : ‘ : ie < : | Tae: 
f "ae eae a fe 4 4 = eo. ‘. ny fa | a. ng ,} oo 5 eee : . sr 
* ew: wambe : oa 4 ES aes ce ; wo ; ‘a4 
a ar |. aes cen eee . fe F 
a eae e aa res re: Bh q “f 2s.  « 
ee a ; ee ——— ale a ee sae Sie 
a an 7 oo pa ie ‘< a = ee 4 
a ao +. Es ae - We tee ee 7 1 


